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COTimmiWSIC-The Way Ahead? 



MUSIC COMPOSER □ SAMPLER 64 a FX-EDITOR DC1 6 DISK MONITOR 



TOTAL BACKUP POmm 
N<X" ACTION REPLAVty 

NOW EVEN MORE POWERFUL, MORE FRIENDLY AND WIUPACF 

°2^aQ Action Replay works by taking a 'SNAPSHOT of the 
£29*?T mogram iS memory so it doesn't matter how the program # mu 
*fo£ A* 6 wasloaded - from tape or disk - at normal or turbo speed. PlliS 3: 

WARP 25. THE WOM.D^^S^D^ 

->f\n HI HCKSING SECONDS! 240 BLOCKS IN J "^"^■JwiXconY^iIntegrat.d with normal disk turbo 

TURBO RELOAD. All backups will reload at Uroo speed, COMPLETELY INDEPENDENTLY , 
SPRITE KILLER. Make yourself i«™ c a,l«. Disable sprits collisions - work, *«h ^ - _ 

programs- - ^^^^0^^^^^^^ 

PRINTER DUMP. Freeze any game and prim ont the screen. ~~ 

Eg^oaS^^, high score screen etc, Worte with most pnnters. 

MPS 801 , 803 , Star 1 Epson etc, Double sue, 16 shades, ^_ — 

reverse print option. Very Tfersatila - 
no user knowledge required. 

PICTURE SAVE. Save any Hires 
multicolour screen to disk at the push 
of a button, Compatible with Blazing 
Paddles, JEoala, Artist 64, Image 

System etc. ^^yflty pj^j feh^^ 

# SPRITE MONITOR. Uni«ua ^^ffi^^laSKjlffl M 

Sprite monitors allows you to freeze the ^Hl9E5 EStPH^ 

action and view all the sprites, watch the flffiSSS ESflflWlfH 

sprite animation, save 01 delete any sprite. ■I'll lfM XS&t&SW 

Load sprites from one game into another to Ir^fftfQr 
make customised programs. 

POKES/CHEAT MODE. Press the button and enter those ^^1^1 

Ideal for custom games. 

standard ntulti loaders (see below). ^ ■ 

super compactor ™»ae«^^^^^ 

TEXT MODIFY. Change title screens, high Score screens etc . rui y ° ^ * # 
^ a b«*m> » «a P e - dls*. Wry sir.*. <°"*\ . M0N1TOR A11 8tMdald fcat „ e , p ,o. many more:- assemble, W', 

JT^r^^ 

WHOLE DISK COPY. Copy a Ml -.protected ^ - «a« t*o minutes with only one *«*■■ 
WHOLluiwiw i/r JU ,, m „fii„ ol uoto 249 bleehs. Convert! formats to and from WarpJS. 

• FAST FILE COPV. Works with standard and Waip 25 files ol up to i *s oie 

• niST FORMAT. Under »«eeon*«. ™ NUMBERING, DELETE, MERGE, APPEND, 
memory, 

REDEFINED FUNCTION KEW. ^^aVT^'dir" 
operation of many common commands mcludmg. LOAD, SAYL. um. 
Load from directory - no need to type m filename, 

TAPE TURBO. Designed to make turbo lo ad/save foi your own 
programs. No screen blanking during loading. 



REMEMBER all features are built in and 
available at the touch of a key. All features work 
with both TAPE and DISK. (Except multipart 
transfer & disk file utility). 



^ ACTION REPLAY ENHANCEMENT DISK 

The biggest and best collection of special parameters and 
file copy programs for transferring "™-sian^ m^-taad 
[ape. 5dwT- gam- M* LAST NIM A, CAL1FORMA 
GAMES, LEADERBGARD, DRAGON'S LAIR - SEVENTY 
^inallAlrr.ost all major titles covered. Latest edition 
indites COMBAT SCHOOL, PLATOON, PREDATOR, 
C SSSwrZSaTDOTE, SKATE OR DIE, APOLLO 18, 
THE TRAIN and many more. Cheats for infinite tnne, nvesetc. 
The GRAPHIC SLIDESHOW - latest edition displays 
multicolour pictures or loading screens ^ved by 
Replay or any major Art Package - Blazing Paddles, Koala, 
Advanced Art Studio, Artist 64 etc. Lots of ton. 
y £2.99- Upgrades 
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WAKES A QUANTUM LEAP 
YWK IV HAS ARRIVED! 

UflACKUP MORE PROGRAMS THAN ANY RIVAL UTILITY. 

BUT THATS NOT ALL . ..NOW AVAILABLE FOB THE SERIOUS PROGRAM HACKER 
ACTION REPLAY IV ? PROrESSIONAI » 




* - * 

• All the features of the normal Action Replay IV but with an amazing on board LSI LOGIC PROCESSING CHIP. 
Plus 32K operating system ROM and 8K RAM CHIP The first RAM/ROM based cartridge of its type! 





.1 



ALL TEE MK IV FEATURES PLUS 
FULLY INTEGRATED OPERATION. 

The MK IV 'Professional' has ati the features of the ME IV plus? 
an onboard custom LSI LOGIC PROCESSING CHIP that 
integrates the whole range of utilities and makes them 
availabl e at the press of a button at any time, 
tejpp^ EXTENDED MONITOR. 

The 'Professional' has an eirtra powerful machine 

code monitor. Because it has both ROM and Ram 
at its disposal the Professional can freeze any 
program and (hen examine the WHOLE OF 
COMPUTER MEMORY in the frozen state including 
screen RAM, ZERO PAGE and STACK. 
Full fea(ure disassembly, compare, fiU f transfer, hunt, 
relocate, jump etc, etc. In fact all the features of the best 
fully blown monitor available. Return to the frozen 
program at the press of a key at the point 
you left it J An absolute must for the program 
hanker - or even the programmer who needs 
Jfr to de-bug his program. 

INTELLIGENT HARDWARE 
The Professional hardware is unmatched 
anywhere in the world loday^ The special logic 
processing chip can cope with protection methods 
as they appear by reacting to its environment. 
RAM LOADER 
In addition to Warp 25, the AR4 Professional now has 
RAM LOADER. Making use of its onboard BK Ram the 
Professional can also load commercial disks directly 
at up to 25 times normal speed. Remember this feature 
is in addition to AR4's unique Warp 25 feature that 
reloads all backups at 25 times speed. 



UPGRADE INFORMATION 

MH m TO MK IV. Just send £9.99 and we wJU send you the new MK IV 
Chip Id plug into your cartridge. Fitting it very easy. 
KKIEITO MHW 'PROFESSIONAL'. Stindyour old cartridge pltti* 19.99 
and we will send yon anew Professional MK IV 

MK 2 Action Replay owners can get £10 as part exchange against either the 
MK IV or Professional Send old cartridge plus balance. 



PERFORMANCE PROMISE 

Acuon Replay will backup any program (ha; any other cartridge can backup 
- and mare! It also has an unmatched range of onboard features . Before you 
buy check CUr competitors ads to S*e what they offer and see how many of 
the Action Replay MK IV features are either not there or ha?e to be Loaded 
from Superaate disks etc. When you buy Action Replay if you don't find our 
claims to be true then return it within 14 days for a full refund. 
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DAT A STATEME NTS 



FAST Action 



AT CL ACTON Magistrates Court, 
The Federation Against Software 
Theft scored one of its greatest 
victories in its fight against piracy. 
Jeffrey Batty* the proprietor of the 
CI act on-based Orion Soft ware, w as 
fined £4,500 for operating a mail order 
software lending library which 
principally relied on a stock of 3000 
pirated titles. 

Last year, on the 28th October, 
FAST's enforcement co-ordinator, 
Bob Hay, was assisted by Peter 
Korwen of Essex Trading Standards 
joined a police raid on Batty 's home 
which resulted in the confiscation of 
the pirated stock. Although Batty had 
only been operating for nine months, 
the profit from Orion's nationwide 
mail order business was estimated at 
over £6,000. 

.Despite a warning six months 
before his arrest, Batty continued to 
operate his professionally organised 
library and, in sentencing Batty to pay 
a fine of £4,400 with £100 costs, the 



chairman of the bench commended 
Batty on his enterprise but emphasised 
that such an illegal business could not 
be condoned. 

The case highlights the dilemma 
facing the software industry in the light 
of current legislation being passed 
through parliament. A proposed 
ammendment to the Copyright, 
Design and Patents Bill has had a 
clause re-introduced which will mean 
that a levy is charged on all blank 
audio tapes which would effectively 
legalise home taping of audio material. 
Although the new levy would recoup 
handsome returns for the record and 
musicassette industry, the software 
industry will be left out in the cold. 

From the tape user's viewpoint, the 
fact that a levy had been paid could 
lead to the misconception that any 
form of home taping would be within 
the law. The effect would then be that 
greater revenue would be lost to the 
already blighted software houses. 

Roger Tuckett, chairman of FAST 



sees the new Bill as being a serious 
threat to the work of the Federation, 
"We have been very pleased with the 
progress of the Bill so far which has 
gone a long way to protect the 
copyright interests of the UK software 
industry. Although a levy would, in 
some way, compensate the music 
industry for loss of copyright through 
home taping, it would undermine 
FAST's efforts to protect intellectual 
property and to prevent illegal copying 
in all forms. It would undoubtedly lead 
to increased software piracy and 
consequently represent a significant 
loss of income for the UK computer 
software industry. 

We therefore support the 
Government in opposing the re- 
introduction of a blank tape levy." 

The tape levy proposal has 
survived the second reading of the Bill 
and FAST will be using the recent case 
in Clacton to support their argument 
that the levy should be all-em bracing 
or dropped from the Bill altogether. 



Star Gains Prince's 
Trust 




Dr WiMam Smith receives the first 
Welsh LC-/9 from T. Takahashi, 
Star i Managing Director 



STAR MICRON1CS first British- 
made LC-10 printer was presented to 
Dr William Smith, Executive of 
Prince's Trust Events, at the recent PC 
User Show. The Trust, whose patron 
is the Prince of Wales, will use the LC- 
10 to help its efforts in raising money 
for charity. The printer was deemed 
a particularly suitable gift because 
Star's new production line is based at 
the Tafernaubach Industrial Estate in 
Tradegar, 

The new production line is 
dedicated to the production of LC- 1 0*s 
for Star's British, French and German 
subsidiaries but future development 
will increase the monthly output from 
10,000 to 30,000 by the end of the year. 
This will mean expanding the present 
workforce in an area of the country 
which badly needs the extra jobs. 

The LC-10 has been introduced as 
a replacement for the NL-I0 printer 
and offers a multifont printing 
capability for £229, 



Touchline: Star Micronics, Craven 
House, 40 Uxbridge Road Ealing, 
London W5 2BS. Tel: 01-579 2259. 



Destiny's Star Tracks 



DESTINY SOFTWARE'S next 
game, Diamond, includes a free single 
by a *newly emerging* band, The 
Company She Keeps, The cassette 
features two tracks by the band, 
entitled What She Wants and Express 
Interest. 

Destiny's managing director, 
Francis Lee, sees a healthy future in 
promoting music and software 
together in this way. "Promoting 
music through software seems an ideal 
way of letting people access music they 
perhaps otherwise would never hear**, 
comments Lee H 

We agree - what better way to 
promote new bands and give the 
punters something for nothing at the 
same time! Could this become a new 
trend? Write your comments on a five 
pound note... 

Touchline: Destiny Software, 
Lamerton- House, 23 High Street, 
Eating, London W5 SDR 
Tel 01-567 6677, 
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PC Showtime 

THE SCENE IS SET for the annual 
industry scrumdown at the Personal 
Computer Show, formerly the PCW 
Show, Each year brings new products, 
new record attendances and new 
controversies. One thing is guaranteed, 
there's never a dull moment. 

The Show is rather like a carnival 
parade, with each company trying to 
outdo the others by covering more and 
more space with imaginatively 
designed, decorative stands. In the past 
weVe witnessed strippers, near puneh- 
ups, programmer defections, 
showtime romances and enough 
intrigue to keep a soap opera going 
for years. 

Behind the glitzy appeal of the 
home computing hall, the res the more 
serious Business Hall which last year 
attracted 48,000 of the Show's 80,000 
visitors. The Show attracts exhibitors 
from all over the world and last year 
it was given media coverage in 22 
countries. 

Don't let the new name put you 
off, the PC Show does have a bias 
towards IBM compatibles but this is 
mainly confined to the business 
section. In the Main Hall you will still 
find US Gold, Gremlin, Telecomsoft > 
Maatertronic and all the other big 
names in the games field. In addition, 



Commodore will be taking their stand 
with the emphasis being laid on the 
promised big announcements for the 
Amiga and the Commodore 64. 

The venue has been changed this 
year from Olympia to the larger 
facilities at Earl's Court, The dates for 
your diary are 14- 1 8th September for 
trade and 16-1 8th visitors, 

Touchline: The Ticket Office. The 
Personal Computer Show, II 
Manchester Square, London WIM 
SAB, Tel: (0203) 470075. 



No Simulation 

The recent Le Mans victory for the 
British Jaguar XJR 9LM team 
provided Code Masters with yet 
another reason to celebrate the 
winning team included the Code 
Masters' sponsored racing driver 
Johnny Dumfries, With co-drivers Jan 
Lammer and Andy Wallace, the team 
not only knocked Porsche off the top 
slot but also gained Jaguar its first Le 
Mans 24 Hour Race win in 30 years. 

The success adds extra charisma to 
Code Master's current project, Johnny 
Dumfries' World Championship, 
which is scheduled for release this 
autumn, 

Touchline: Code Masters Software, 
Lower Farm House, Sioneythorpe, 
Somhum, Warks. CV33 ODL Tel: 
(0926) 814 132. 




RPS Get CRM OK 




COMMODORE UK have followed 
the example of the West German 
Division by licensing RPS to produce 
the Commodore branded 5.25 and 3.5 
inch diskettes. 

Dean Barrett, UK marketing 
manager for Commodore, explains, 
"The evidence from our involvement 
in West Germany is impressive and we 
are convinced that this agreement will 
guarantee the highest quality product 
for our users and, importantly, provide 
total support for our dealers," 

The disks will be manufactured at 
the RPS factory in Albi, France and 
distributed over here by SJB Disks. 
On this subject, Ivor Norkett, business 
manager at RPS, stated, "We have 
selected SJB Disks to distribute 
Commodore diskettes on an exclusive 
hasis because it is a highly successful 
operation dedicated solely to the 
supply and marketing of computer 
media and can provide a total support 
package to Commodore dealers." 



Touchline: RPS, High Street, 
Houghton Regis, Bedfordshire LU5 
SQL. Tel: (0582)867222, 
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Expert Pirates? 

TRILOGIC ARE currently running 
an anti anti-piracy league attack in 
defence of the Expert cartridge. The 
assault is based around the fact that, 
while publicly condemning the use of 
the Expert, they privately condone its 
use by accepting programs written 
with the Expert's aid, 

Graham Kelly, Trilogic's joint 
managing director, describes the 
cartridge as a programmers aid rather 
than a weapon in the piracy war. In 
the absence of training schemes, 
programmers must learn their craft by 
fair means or foul Authors of books 
or magazine articles leam their trade 
by studying the techniques and devices 
of other authors. This means reading 
and dissecting published works in the 
same way as the Expert allows the 
programmer to read and dissect the 
code routines which constitute the best 
of British software. 

While condemning the illegal uses 
of the Expert, Kelly's argument hinges 
on the claim that, although the 
cartridge can be used for illegal 
copying, the piracy factor is beside the 
point. Copying of cassette originated 
material is achieved as easily with a 
dual cassette deck as it is with the 
Expert, If the cartridge was withdrawn 
from the market, the piracy subculture 
would not be affected in the slightest. 

Some companies such as Durell 
and Future Concepts even 
acknowledge Trilogic's product on the 
cassette inlay cards, while at least one 
member of the anti-piracy lobby used 
the threat of withdrawing its large 
advertising revenue to force a 
Commodore magazine to refuse 
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The Expert, pirates cudgel w programmer's aid? 

advertising from Trilogic for several 
months. 

One programmer who freely 
admits that he uses the Expert is John 
Twiddy, the author of Ikari Warriors 
and The Last Nmja. "The Expert 
cartridge enables me to program much 
faster, "he says, "Without Expert, Last 
Ninja would have taken me a lot longer 
to program and would not have 
appeared on the shelves until many 
months later.'* 

Kelly encapsulates the Tri logic 
argument by stating, "It is with reason 
that our main product is called 
•Expert*. Any person who uses their 
Commodore for serious purposes 
would probably acknowledge that, in 
their expert opinion, Expert is an 
essential tool" 

The controversy will, no doubt, 
rage on but surely the argument has 
no suitable solution. Just as a hammer 
is a tool of construction as well as of 
destruction, so the Expert and its kin 
have their light and dark sides. 

Touchline: Trilogic. Unit I, 253 New 
Works Road, Bradford BD12 OQP. 
Tel: (0274) 6911 15. 



Amiga Companion? 

THE NINTENDO games console may 
become the natural companion to the 
Commodore Amiga, according to 
Luther De Gale of De Gale Marketing. 
At under £100, the machine offers a 
relatively inexpensive way to keep the 
kids amused while their parents get 
down to the more serious applications 
of the Amiga. 

Another factor to support De 
Gale's claim is the Nintendo licensing 
system which tightly controls the 
quality and range of Nintendo 
products. In theory, this means that 
many of the games designed or 
converted for the machine will not be 



available for the Amiga. With sales of 
the Spectrum dipping lower, De Gale 
sees the Nintendo as a natural 
successor to Amstrad's adopted 
machine and also sees it as a serious 
threat to the Commodore 64, 

Luther De Gale left Konami UK 
earlier this year to head his own 
company with backing from coin-op 
moguls , Electrocoin, and he is now 
busy using his detailed knowledge of 
the Japanese computer sector to 
establish himself as this country's 
major supplier of the Nintendo system, 

Touchline: De Gale Marketing, 81 
Tottenham Court Road, London 
W1A 1EY. Tel: 01-63? 5735. 



Peace In Our Time 

TELECO MS OFT AND HEWS ON 
have at last decided to bury the hatchet 
over the Morpheus and Magnetron 
controversy. Their differences were 
'amicably reconciled T ending the threat 
of interminable court hearings. 

The situation blew up on the eve 
of last year's PCW Show when 
Grafigold decided to desert Hewson 
in favour of TelecomsofL This left 
Andrew Hewson with a rather sorry 
looking stand organised around the 
theme of the two forthcoming releases 
on the Rainbird labeL 

Since neither company cares to 
comment on the situation it's not 
known if they've just decided to kiss 
and make up or whether they made 
a verbal agreement in used pound 
notes. 



Touchline: Hewson, What argument?, 
Severed, Lines. Telecomsoft, Andrew 
who?, Contentment, near 



Green Listings 

ENVIRONMENTALISTS MAY be 
interested to hear that Zweckform now 
produces a pastel green printout paper 
produced from recycled paper. This 
provides a warmer alternative to the 
more usual off-white paper which 
Zweckform have been marketing in the 
past, 

Zweckform produces its recycled 
paper to help conserve the Earth's 
natural resources by saving trees, 
energy and water. The finished paper 
is equivalent in quality to comparable 
grades of wood-free paper but is 
slightly less expensive. 

1000 sheets of either colour paper 
is priced at £10.87 and the off-white 
is also available in quantities of 500 
for £5.98. 

Touchline: Zweckform UK. 
Merchant Drive Industrial Estate, 
Mead Lane, Hertford Herts. SG13 
7 AY. Tel: (0992) 551777. 




The Nintendo system. 



to the 64* 
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DIMENSION 

computers l.t.d. 



CANQHPJIOBOA COLOUR INKJET 

« V\ rtu a lly silent a peril iyn 

■ 5* ven colour (e*t and high resa lution colour g rapiiics 
printing (640 dots per line) 

* Uses plain, jingle sheet or roll paper 

■ Supplied wrth AMIGA printer driver 

software £499.95 



27/29 High Street 
Leicester LE1 4FP 
Tel: (0533) 
517479/21874 
THE MIDLAND'S LARGEST COMPUTER ompp 

AMIGA RANGE 




AMIGA A?D0Q PACK OFFER 

Amiga A5DO0 1Mb wilh Mouse. Workbench, Workbench 
Extras. GW Basrf; and ?0Mb A2090/2og2 Hard Disc 

With lQfil/lOeJ Monitor E1379 00 + VAT 

Without Monilor . . £1169.00 * VAT 



AMI rJA A500 wi Mi PHI LIPS U 33 HIGH RES COLOUR 
MONITOR with STEREO SOUND OUTPUT, Mouse, 
Workbench. Basic , pi us QPAjn t Soft ware c^rj 00 



AMIGA BUSINESS PACK 

" Armga A500 compiler 

■ 1064 high resolution colour monrtor 

* Citizen tZQD printer 

* Monitor and printer cables 

■ The works-integraied spreadsheel. ward processor and 
database 

* Translormer-PCFmtlalor ETTflOOj 



AMIGA A5GD PACK 1 

with Mouse. Workbench, Basic D PAINT, TV Modulator. 

40 Disi, Storage flo* , 0 ust Cover anrt 

10 Gamea/Utilily Discs £415,00 



AMIGA A5QO wi I h COMMODORE 1084 HIGH RES COLOUR 

MONITOR Mousfi. Workbench. Hasic phs 

DPA I WT Software £599.00 



302C 1 m A50D 3.5" External Drive * fHM 

Cum ana 1Mb 3. 5 'External Drive E109 95 

Internal A2O0O 2nd Drive £79^5 

Amiga Midi Interlace t ] £4995 

Oigiview Colour Dig itiser £139.95 

Supra ?DMb A500 Hard Disc including 

D»skmaster Software Eftig.OO 

2Mb Internal RAM Expansion £449 00 

A500 512K RAM Upgrade £109^95 

future So und Digil iser, i ncl ud m g 

microphone E 169-95 

Perlect Sound Digiliser. with stereo recording 

TacHity £74.95 

Audipmaster Sampling Software tag 95 

Soni* Synthesis Software £49 95 

Pro wr ile V2 Word processor . . , £79 95 



AMIGA A50O PACK 2 

with Mouse. Workbench, Basic and 
DPAINT Software 



E379.0D 



Star lc 10 colour dot m atrix 

* 1?0cpsDraM.30cps NLQ 
» 6 Residenl Fonts and 6 Pr m Pilches 
■ D raft and NLQ m a II Fonls and Colou rs 
« 7 Colours plus Mulliple Shade Graphics 
Includes AMIGA fainter Lead 



E?29.95 



COMMODORE 10B4 COLOUR MONITOR 

High RES, Nan Rellective Screen . £229 OD 



THE WORKS 

Spreadsheet, Word processor and Database 
PHILIPS mi COL0U R MONITQ R . 



£69 95 
£259.00 



LIMITED AMJGA SOFTWARE OFFERS 



GRAPHICS PACK 

Express Paint E5 g g 5 

Pagetlipper Ammalor £34.95 

IntroCad CAD System £59~95 

Normally £154.85 OFFER PRICE £S995 

D£S KTOP PU B LI SHING PACKAGE 

Vizawnte Word processor E99 .95 

CilydeskDesfclop Publisher £99 96 

Normally £199 90 OFFER PRICE tU&M 



BUSINESS PACK 

Vizaw-nte Wordprocessor £99.95 

Logislix Spreadsheet £8995 

Superhase Personal Database ., £99 95 

Normally £299.65 OFFER PRICE ......... £199^95 

IMAGE PROCESSING PACK 

Digrpic Oigitiser £343.85 

Parnate Image Processor , £49 95 

Baxall Video Camera ' £22* 95 

Normally £62375 OFFER PRICE £499 95 



PRINTLINK 

Allows AMIGA to use CBM Serial or Standard Cenlrpnics 
Printers, whn the Bonus 01 a 50K Buffer. 

CBM Serial only ... £54.95 

CBM Serial plus Usef Port to Centronics £44.95 



PRINTER RlfiBON OFFER 

MPS 8-01. 602. Citizen 120Dand 

SlarNLID Ribbons £5 

MPS 603 A MPS T0O0 .. £4' m 

DPS 1101 Mu Hi Strike £350 

flUY FOUFt AND GET 0N£ FREE! 



£24.95 



THE NEW STAR LCIO DOT MATRIX PRINTER 

* 120 cpS Orail. 3D cps NLQ 

* Fndiorund Tractor Feed 

* Paaa.'ParKing Family 

; 6 tfesident Fonts and B Differeni Pxml Pitches 
SelectablEtrom Front Mode Seiecl Panel 
pmrnodore Serial or Centronix [1^9 95 

Commodore fi4i' 129 Colour Version £229 95 

Including FREE GEOS worth £26.95 with CBM version ' 



£169,95 
£129.95 



1541 C DISC DRIVE 

OCEANIC 0C118N 

Commodore Compatible Disc Drive 
Bon ncl 11 de GEOS. plus either 
Software Fact A 

6 Oise Ad venture Games plus 5 Disc Arcade Games 
Sehware Packfl 

Easyfile Database, and Fulure Finance- Planning Package 



SUPER 0 

C6M to Centronics Primer Interface 
FINAL CARTRIDGE 3 



EM 95 
£39 95 

£29.95 



REMARKABLE COMMODORE PCI OFFER 

Unoeatably priced PC/XT comp ati tie including extremely 
compact base unit, detachable keyboard and monitor. 
Compatible' with all major PC/XT software, the PCI now 
represents the lowest price for specification PC compatible 
in I he UK. 

* aO&m 77MHz Processor 
- 512K RAM 

« Serial and Parallel Ports 

« MSOOS 3.2 and GW Basic included 

For a limited period, ihe PCI also includes ARLE ONE 

Integrated Spreadsheet , Wordprocessor and Dalabase 

package [usual price !l113.0D> 

PC1 with Mono Monitor £299,99 +VAT 

PCI with CGA CqJqut Monitor £449.00 - VAT 

PCI Package without M on ilor. 

Compatible with CRM 1084 and most 

CGA/Hercu les monitors , £269. DO + VAT 



PRECISION 

Superscript 64 ., 

Seperbase64 

Superscript 64 

* Super base 64 i: £44.95 

Superscript 12£ . £29 95 

Superbase128 £29 95 

SuperScnpl 128 

&Soperbase12a £54.95 

Superbase, The Book £1195 

G LOS Version 1.3 

CBM 64/ 1?e Operating System 

Irchirlrng. Desktop. Geawrise (jeopair>t. and Oesk Accessories 
Disc 

CRM64 

CBM128 .... 



£26.95 
£34,95 



£21.95 



WPS a03 TRACTOR FEED UNO" . 
C8M 61/128 MUSIC EXPANSION SVSTEM 

Including Keyboard. Svnmesiser and Software E75.D0 

COMPOSER/EDITOR SOFTWARE 

For Music Expansion System, Tape Or Disc ... £24.95 

ACTION REPLAY Mm IV 

TapE to Disc Back-up Cartridge £29.95 

WBOS MOUSE 

With CHEESE Software, Tape or Disc £24.95 

CO MMODO RE C2N DATA RE CO H D F R £29 95 

h 



CmZEN 120O DOT MATRIX PRINTER 

Commodore version 

(with 64/128 Printer Lead) £159.95 

Centronics version 

(with AMIGA Printer Lead} , E15S.95 

Commodore 1901 Colour Monitor £219.95 

Philips 64/1?8 Green Screen Monitor E89.95 

MPS 12O0P Dol Matrix Printer, Centronics £219.95 

MPS 150OC? Colour DDI Matrix, Centronics £339.95 

1581 3j' Disc Drive including 1Qx3j" Discs £199.95 



GEDDEX/DESKPACK 

Comoined Database with powerful MaiJmexge function. 
Also contains Artgrabber Graphic Images, Calendar and 
Icon Editor 

GE0CALC Spreadsheet , £2 4g 5 

GEOCALC12S £3i% 

G E0 PUBLISH CI esJilop Publisher £34.95 

WRITERS WORKSHOP ... £21.95 

WRITERS WORKSHOP 128 £34.95 

FONT PACK 1 ' ' mg& 

OEOFILEDalabase t2495 

GEOFILE128 £3195 

GEOSPELLSpellcheker £lfl g 5 

I CONTROLLER- 

Geos-compa1ible Joystick. Fits ontD keyboard £12 95 

■FREE OF CHARGE WITH PUHCHASES OF TWO Ofl MORF 
GEOS PACK AG FS 

CBM 64/126 and PLUS 4 COMPANIES PACK 

Sales/Purettase/NDm in a I Ledge r j with I nvrj id ng a nd 



PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 

ALL OFF EH8 STRICTLY SUBJECT TO AVAILABILITY 
■ ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

1 ALL PRICES INCLUDE VAT UNLESS OTHERWISE STATED 

To outer, Gilher send ch*que.'P.O w>[hcoupor> & r rir»g f,«33)51747fl/2TR74 with 
f Accass-'Barclaycard number Pl 0ase a || 0w 7 working d W f D rdBl.wry Irom receipt of order ( 
I criequeciearanca. « ^ 

Please add C 1.00 lowards carnage i nd pecking on any soflware nrder. 
i Hardware orders ada C 1. 00 under L6S.QO value , and T5 fJO over T65 M value 
I Pinter or dt>*& add T.5O0 towards carriage. 

Send to: Dept. No. YC9, Dimension Computers Ltd 
27/29 hign Street, Leicester LE1 4Fp 
Tel: (0533) 517479/21874 Fgx; (0533) 511638 



Item 


Quantity 


Price 






Total 





~1 



Name 

Address , 



Telephorie: 



GAMES REVIEWS 



computer game. 

You\c seen the posters featuring a leopard skin clad, 
whip wielding Corrinne Russell, alias Vixen, now you can 
play the she-wolf in Martech's latest game. The game is 
supported by some rather dubious assumptions such as the 
dinosaurs which still rule the planet of Granath. The sole 
human survivor is Vixen, a girl brought up by foxes that 
possess magic powers, that a whip can fell a dinosaur and 
the Vixen can turn into a fox and back into her human 
form complete with jewellery, lipstick, nail varnish and hair 
style. If you believe that lot then you II probably think this 
is a good game, that politicians always tell the truth and 
hype makes a game worth buying. 

If you're looking to be a hero then why not step into 
the sandals of Hercules, Slayer of the Damned in Gremlin's 



Games Update 

TV game shows, hoard games, coin-op 

conversions, wargames and budget 
releases combine to form this month's 
new game releases 




The latest TV game show to be released by Domark 
in their TV Games Series is Every Second Counts 
in which three couples compete through true or false 
questions to gain seconds of time. The winners of this section 
then use their clock in the final game to build up a high 
score. 

The game follows the Paul Daniels show quite closely, 
even down to the bonus rounds where you get ten seconds 
to answer a question. If you answer it in one you collect 
ten seconds and probably the lead. 

In the final you must provide four, five, six then seven 
correct answers within the time set by your clock. 
Unfortunately, there aren't any prizes to be won; instead 
you must be satisfied with setting a high score. In the words 
of the quiz master. "You'll like it, but not a lot!". 

Deluxe Monopoly is Leisure Genius' second attempt 
to simulate the world's greatest board game and is a vast 
improvement. Now you can actually see the board, the pieces 
and through a window at the bottom of the screen you 
can get details of the properties as you move over them. 

A command bar at the top of the screen allows you 
to build houses and hotels, check who owns what, claim 
rent from players who land on your land, quit or save the 
game, check the player's cash levels, offer a trade or throw 
the dice to move. 

The only problem that 1 could find with this good but 
floored computer version is that computer opponents will 
continue to offer you ridiculous trades even after you've 
turned them down countless times. Deals in which you are 
offered a pointless property for one that would make up 
a set for your computer opponent and you have to pay 
some money for the privilege. This simply slows the game 
down but shouldn't put off Monopolies looking for a 




latest offering. Hands up all those that think that a combat 
game featuring the labours of Hercules would have him 
battling heroically against the Nenean Lion, Hydra, Cretan 
bull and others in a twelve part game. Well you'd be wrong 
as these massive creatures and tasks are reduced to smokey 
icons that must be collected while Hercules fights a series 
of skeletons! 

Grandslam's Fiinistones was first released on the Amiga 
and has now appeared on the C64 and features you as 
Fred. You want to go bowling with Barney but Wilma 
has other ideas and as the game begins you must paint 
the living room wall while babysitting for Pebbles. After 
this disappointing starts what have w r e done to deserve 
another painter program, the game picks up with a 
reasonable bowling simulation and then falters again when 



YOUR COMMODORE September 1988 
10 



GAMES REVIEWS 



you attempt to rescue Pebbles who has wandered off and 
was last seen on a high girder on the local building site! 

Another disappointing game was the C64 version of 
Shackled, US Gold's Data East Gauntlet clone. The object 
of the game is to enter a mysterious castle and free your 
comrades that are held prisoner. 

The dungeon levels appear in an almost top down format 
whereas the characters and their gaolers would be more 
at home in a sideways scrolling game. The resulting display 
combined with a scrolling routine that ensures that you 
cant see where you're going results in a game that's almost 
impossible to play. 





.4. J. Vi 





US Gold's Desolaior is a conversion of the Sega coin- 
op game Halls of Kairos in which you must punch and 
kick your way through the castle of Kairos to rescue the 
infants held behind mysterious mirrors. Throughout your 
quest your path is blocked by Kairos 1 henchmen as well 
as mines and giant rolling barrels. 

Cassette owners can at last explore the magical world 
of the Bard's Tale and send parties of adventurers to delve 
into the mysteries that lie in and below the town of Skara 
Brae. It's a town trapped by an eternal winter spell cast 
by the evil Wizard Mangar 

Armed with a few magical songs the Bard is ready to 
take on all comers as long as he has the help of a couple 
of fighters, a thief to find secret doors and at least one 
of the four types of magic user, conjurer, magician, sorcerer 
and wizard. The game features 128 different monsters 
waiting to chomp you, a 3D town to explore, 16 levels 



of dungeons and 85 different spells to wield. A must for 
roleplayers. Disk users should turn to page 35 to catch 
up on the latest installment, Bard's Tale HI: The Thief of 
Fate* 

SSI's Shiloh is a fascinating struggle that recreates the 
first real test for General Grant as his 45,000 men were 
caught by the Tennessee river in a surprise attack by General 
Johnston's Confederate forces. 

In a three level battle you can build up your wargaming 
experience from the joystick controlled beginners game to 
the advanced level that includes additional rules and details 
that cover the actual leaders themselves, morale of untried 
troops and the gunboats Lexington and Tyler. 

To help out a would-be general, you can display the 
units either as standard wargame symbols or as icons 
showing infantry, cavalry and artillery, swap between a large 
scale scrolling battlefield and to help you with your combat 
orders pressing a single key highlights everything in that 
unit's field of vision. 

Once you've mastered the basic game you can customise 
Shiloh by adding hidden movement and restricting ammo 
and the efficiency of either side, so it will remain a challenge. 

SSG, the Australian wargamers has signed a deal with 
Electronic Arts which means that games such as Decisive 
Battles of the American Civil War. Halls of Montezuma 
and now recently Rommel are available from EA for about 
hair the former import price. 

For just £ 1 8,95 the player will get a game disk containing 
on average six scenarios, a 72 page manual, colour scenario 
maps, labels for your save game disks and cards that guide 
you through the game's menus. 

The first batch of releases include Decisive Battles of 
the American Civil War (volume 1), the naval wargame 
Carriers at War y Europe Ablaze which simulates the five 
year struggle for air superiority in World War II, six battles 
that describe the history of the US Marines from Mexico 
in 1 86D's to WWII island assaults in Hails of Montezuma 
and now Rommel 




Rommel uses the menu driven Battlefront game system 
and recreates seven of RommePs great battles in the deserts 
of North Africa and an eighth hypothetical invasion of 
Malta, The computer can take either side in a battle that 
is fought for key objectives such-as towns, hills and airfields 
that are worth victory points for each turn you hold them. 
Unlike other wargames where you must move every single 
unit Rommel and other SSG titles gives you realistic control 
as you simply assign objectives to the regiments in your 
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games you will ever play. It was one of the first Lucasfilm 
games released in the UK by Activision and is now part 
of Masterlronic's Riccochet label. 

Each pJayer controls a rotofoil that hurtles around the 
arena attempting to shoot the plasmorh ball into the 
opposing goal that moves across the base line. The action 
is fast and furious and so the game includes up to nine 



divisions leaving the computer sub commanders to do the 
ground work. 

This still leaves you with plenty to do from assigning 
objectives to reserves and air support to defining whether 
a unit will probe, assault, defend or exploit when in attack. 

BUDGET SOFTWARE 



Code Masters has once again upped the stakes in the budget 
software battle by releasing the first in a range of budget 
games on disk. The first release is the tape based classic 
KMX Simulator now available on disk for only £2.99! Seven 
courses packed full of ramps, bumps and bike busting 
barriers wait to challenge one ot two BMX bikers. 




Beach- Head, the multi-stage action game that started 
a whole trend in software has been reissued as part of 
Mastertronic's Americana label. One or two players can 
take on the dictator's forces through a series of battles from 
an aerial assault on your fleet, a gun battle with enemy 
ships, a land battle as your tanks hit the beaches and then 
a Final conflict as you attempt to destroy his fortress before 
he gets you. 

Ballblazer is quite simply one of the best future sports 




droid opponents in case you haven*t a human who can 
stand the pace. 

Super Trolley is the game designed by Andrew Collett, 
programmed by Icon Design and published by Mastertronic 
all as the result of Andrew's letter to Jim '11 Fix It. In the 
game you are a general dogsbody in a supermarket and 
must wheel your trolley around the shop to collect the goods 
to restock the shelves while avoiding the customers. Hit 
too many and you'll be sacked. 

Poltergeist is the latest 'blast everything that moves' game 
from Code Masters that plays like a cross between Scramble 
and Nemesis and based on an incredibly tacky scenario 
claiming the existence of haunted planets that must be 
cleared by your Exocist ship. Still it provides good shoot 
'em-up value for only £1.99, but don't expect anything 
original. 

Finally, Droids (Mastertronic MAD) features the Star 
Wars Droids C3P0 and R2D2 in a puzzle solving sideways 
scrolling adventure. TheyVe been captured by the Fromms 
(painful) and must now escape through your skill in 
controlling C3P0 and R2D2*s ability to plug in and control 
the Fromirfs computer systems. 



Tuny Hethcrington 
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1 




from £425! 

mmoA 



I Amlcur mt\ 1 MB RAM. 

08GK 3.5" (US*. llUutl, Software 



£999 



■ Amiga ASM wtth 51 2K RAM , 
Bat?K 3 3-' *sa. must, software 



£425 



V Amiga ASM TV At abov* £445 
plUSA521 "'Vi'OOrraprjaln rrcdnlalcr 



Amiga A5D0M wlih AiGa 1 
hlqn-fea colour morwor 



£675 



I Amiga MJOOOM As abQVB. £1245 
plus AiQfli ti-res colour manilOf 

I Amiga BMOO XTM As IbtM, £ 174S 
plus PC XT bridge board & floppy 

Add £50 lor A1014 In place of A1DS1. 
Price i Include 1S% VAT, ■ FREE copy o< 
D*Lui* Pi ini, FH EE dellvary to your door, 

Cn* ye jr w jr ran ty . Ovarnlghl delivery 112 
On-a.Ua maintenance option available, 



PERIPHERALS 



I A20M PC-XT hnd^fl, board 
With S 25" inlnrnal rlisK drive 

I AMM PC-AT bridge beard 
wiir S 25" internal disk dnvu 



■ AS2i TV/compc^ie modulara 

■ I12K plug-In RAMJctocA {A»o) 

■ AiMT htgh-rea oqKkm monrtar 

■ A 1044 Wgh-rBfli cokHiT monitor 

■ A 10 10 3VnW drefc dnvit 
BCtumaru 3.5" UHlBHial dink dnwj 

■ MEC inlomaJ drive <2«M OWy) 

■ AW10 hnrlwnaJ drr* (2000 onry> 

■ GanlDck B2CJO0 VIOOO OOmrtiHei 

■ A2Q52 2MB mlcwnal RAM CVd 



£25 
£99 
£275 
£325 
£165 
£129 
£129 
£175 
€225 
£375 



£499 
£699 
£525 
£625 



■ A2QMPC 20W R mtjrnjil h*rd 
doh. wrich MS DOS con trotter 

■ A.2M2A 20W B MMflrnaJ hard 
dwk With AfTMgfl DOS Ltinlru Uir 

■ A3094A +0W B Amtga Das Hard disk Call 

■ Supra hard dink* 2 OMR - 250MB Call 

■ ClUien 1200 120 COS. f/T, NLD £1 B5 

m Sl»r LC10 i 30 cps, F/T. nlq £225 

■ PricMon printer 480 cps, NLQ C3 99 

■ Canon FJ1O90A tofemr , bq dpi £499 

■ X«r m 4020 colour. 240 dpi £1125 

■ hp Laser jm i&s*f . am dpi £1935 



r Piawrqa 

I VljaWrlte Desktop 

I Word Parlacl 

I The Worm 

I Publtatw plus 

I Flaw 

I Pis M it* 

I Prtaro Plua 

I Cal II graph *r 

I Da Lin* Video ll 
! Aagta VldeoScape 
I Pra-Vlriafl, CG4 

I A«gh Animator 

I TV Show 

I DlglPl n 

I Art ol Cnesa 



creativity 



■ O* Lux* Paint II (PAL) &44 as 
U OtgiP#int *M6 tekmn •■• 

■ D* Luxe MbeJc (PAL) fin »- 

■ P»g* Salter sa ,< 

■ CJiy Deak as ; ; 
ll Animator Apprenirt* 1 7^ ^ 

Wordpr&iwsing ruay ""legrated wnlh graphes 19. si 

Hiq- prjrlormance desktop pufchshing- wOrdprrjoossor 79.us 

■*fr«qa vwHn of the Hd. i bast seflingi wgrdproceasor 1 99.a* 

AnalyzB » Organza # Strlpfcl*, Inrogrrted desktop t39 

Fr*h»nced varmon ol 1he ariginal q^ktop pubJlsJwr D>9 m 

Thm Irjea Processor rrom Now Hy?r«ons SoTtware 44 n 

Prnhis^ignal Imago OOhanCATiflnt slraiph! trnm MASA! 44. vl 

*OBi HAM colour paJll ptck ID?* ¥ 1C2* f n«ds 1MB) 54 is 

Prgraawgnai fool settlor, Ponrs up to 1 bo v ir* pornis 74.*i 

Cwh a" typo* si video pfmtniaiiana with earn 51. a 

Ful ID arwriBlions In aj iO30lUbon9 wrth nuBfKcan 12413 

PrereuignaJ ^dto titter wrth lonta. ami* Honu pvailabkti- tSi.ss 

Ful rtorytjo*fdki0j pncAanq, includes Aegis Imaojo^ $4. as 

PAL bniigc preserrlabon in IFF or HAM with overscan ii.ts 

Fast Iramot-qrabbor. 32 colours or grey seals; m.iS 

Th* bflsl Arrina chtS3S yel, pseksd wilh foalurM SH-ti 



m SAM Basic 

■ ASC ftulc 

■ Aj(C FoHrjn 

■ Uattlea C4,0 

■ Little* C Prolaaklonat 

■ HCC PaacaJ 

I B4 Emultlw US* ycur CW pr OOTime and 1ikw! I ncludm r.PLfJn 

I Sufvarftaae Ptf S*n»1 RBtalbnal dMib«w power, wichdut prt^granmingl 

I Sup«r-Sja» Prof taalonal With ftnta Fdrnsr and 0ML program Isngusga 




Acquisition (Vl,3) 
Mailplan $O0 
Maitplwi Plu* 
VI P ProlBHleruii 
Login I n 

Byalnaaawara Pact; 1 
Builnaapwara Pacl! 2 

! Intra Cad 

' A*gla Draw ^Iijhi 
X-Cad 

MCC Aa^mhl * r 



> Ht • 
154.41 
229*i 
144*» 
299. pi 
«9.<i 
t9.nl 
7».*1 
lea.*!, 
224. fl 

HI 



REttilranaJ dalabaae wtllt p'Ogi frmtiing langunqfl 
Uh*wate Arriga ^raadshael, * 1e>rii l graphies/aiia«c*t 
As Msxiplan S00 abova, plus powaitul Matno language 129. n 
1-2-3 COmpatibifi if>rrjarj^hee1 * dalabasa A qrapha W.ti 
20ai * 1074 ^preadshevt. database, graphs i calendar 29 n 
Invotang, Salea Udger. Stodt Conlro'l. by Pannwad 15s s; 
Genera] Ladn*K. Purchase Ledger, by Panr™?ad 153 
Entry kiv*l CAO packaga, primer or ploher output 54. «i 
Curnprnhflum™ CAO with multiple lav*rs A windowsj 124.41 
ProtossriMUl CAO syslem (n^^ 2MB) 424.ai 
PTOlessianBl devB<Qpment ayslsw with linker 4. libraries Sl.ti 




I Ojderd Baaic U 

I 1TH Erpanwon HAM 

I AamDoa 121 

I 1714 Erpanil^n HAM 
I Anatomy of In * T29 



■ C<HiniMM*ffr» 12BD tit* 
at Cnminodora 129 ise 
I NEW 1 SB- 1 dkk rjatvs 3.5* 199 

■ Cgmmodora 1571 dish drlv* 199 

■ Cnmmodora 1541C disk drfva 1tV9 

■ NEW Commodore PC-Ill CaU 
V VlnWriia 12> Classic Ss.ai 

■ VDiaWnia 44 (disk) 39.1s 

■ VlzaWrtla 44 (cartridge} ai.is 
M VlcaSlar 129 79.1s 
9 VntaSUr M XLI 59.1s 

■ yiiaStsr 44 XL4 49. is 
OnTefd Systems' bni *«amg &as<; compiter unit nnj*i i*ts 
Complete JAW Paacaj, wrth anensions i*e»h 1i.*i 

H« 

Compksia COBOL package trom Abacus [twa lantif 39. n 
COmpkslB C language to K ft r standard w i n< Js.ss 

Ai-m-sr* progfafTaner'a TooftrtrHam-disk {»ii<ia*/(zai 19.is 



M SupertUae 139 
fl Superiaaa i4 4 Phia/4 

■ SuparBaaa: Thi ftoo-k 

■ SMparflaaa |>UHar 44 
II SupwrScrtpl 131 

■ Superscript 

■ PelSpeed 

■ Osrford Pascal 

■ Oxl&rd Pascal s4 (iape) As, above, tor CM lap* usen 

■ Cobol 

■ Super C 

■ Nick Pack 



£24 as 
34«l 
11 « 
14,» 
2S.aa 
34-IS 



AUn-ene Basic ccwnp*er r T00IM, comprBascr 19 is 

912K Erpa-ion RAM caftrtdgs tor 1he C \;>B 119 il 

Ughl-vy^-lasr FlAM-diSJ( iQf 51 2K expansion RAM 29. ti 

254K Expansion AaM cartridge rcw the C&* aa ;■. 

The flOQ-page Instd&ra guide 10 iha ija, s ; .. 



flflfl jf voo want rr Tfjuonnow,- Call us tooavi ow bam- hmik ■■■ 



Pncee are POST FREE A indude VAT. 
Order by phone with your craoi t#rd, 
of send trw'qw'PO or your erodri card 
numbar. OrhciaJ orders wOfccirrwj. Wm 
despatch sama day by FIRST GLASS 
post. Phase a«OW 5 days tpr detvary 
of hardware ordois. Prices quoted are 
subject to avMat*?*. d, , «| 




LAKESIDE HOUSE. KIMrGSTON HILL. SURR£V f KTj ?OT. TEL 01-941-7254 



RS232 INTERFACE 64, 128 or Plus/4* . . £34.99 

Measuring only 12x69x57mm, the smallest and neatest unit fivailabie. 
Contorms to ComrnodDre 101 tA user-port standard. Compatible with 
BASIC, Easyscrtpt, Superscript, Superbase, Mini OHice, Script Plus etc. 
Connect to RS232 printers. moaeiTis ynd other devices Supp &a with 
1 metre ol cable (add ?5p extra metre*} (erminated with a male (fema^) 
25-way 0-connector, or a custom cable made to your requirements. Our 
after sales service for unusual printers guarantees to get you up and 
running. Supplied with a terminal emulator program, file transfer and 
other utilities on tape/disk" 

IBM PC File Transfer Utility £9.99 

Captures text Or binary files via the COM! RS232 port. Supplied on a 
360k IBM format S'V disk. Simple instructions provided by on-line help 

VIEWDATA TERMINAL 64 or Plus/4 . . . .£14.99 

Access Prestel. Micronet, CityService etc. Wor*s with any user-port RS232 
interface and 1 200/75 modem. 

CENTRONICS CABLE 64, 128 , k £18.99 

Compatrble with Ea&yscript. Superscript etc. Driver for BASfC on disk 
or tape*. 

6502 ASSEMBLER 64 or Plus/4* tape/disk £12.99 

A sophisticated two-pass symbolic assembler and text editor which 
supports tape and disk filing. The assembler, editor, source and object 
code may all be resident in memory simutaneousJy. facilitating rapid and 
interactive code development. Very fast edit/ Assembler/test cycles 

Z80 EMULATOR/ASSEMBLER 64 disk £12.99 

A unique integrated zaO development package. The emulator compiles 
ZflO source code into optimised 6502 which runs on the 64 at about one 
sixth the speed of a 2MHz Z60 The cross-assembler generates hex or 
binary ZBO object files. The disk contains a powerful editor and example 
programs. 

Pleas* specify' options. Send ctieque/PO. or order It/ access. 
Prices Include VA t and PAP. Overseas orders add £2.50. 
Aitovr up to 1 week for delivery. 

YORK ELECTRONIC RESEARCH" 

Th« Fishergate Centre, Depl YC, 4 Fiahergate, York YOI 4AB 
Tel (0904) 610722 
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OFFICIAL COfvlMODORE/AMUSA DEALER 

COMPUTERS 

AmiQa 2000 - 1 084 Colour Monitor 1344J9 

Amiga 2rjBB PC/XT Bridgeooard t 5.25" Drive 4St.B5 

Amiga 500 rafl.M 

Amiga 500 * Commudiarn 1084 Colour Won .618.00 

Amiga 600 - Ph il>pa 6633 sianso Ckiluur Mon r , 619,00 

Co>mmrjdore 126D Oeaktop , 378 00 

Commodore 1 28 - C2M Cassette 21 9 00 

Commodcm &4C Otympic Pach , „ 139.86 

PRINTERS 

Cilizen 120O Parallet or Cocnmudyrn H9.9S 

Star LC-^0 Parallel oc Commodore r. ■ 199.00 

Star LC-tOPardllf I or Commodore Colour . 219 00 

Star LC24-1Q 24 pin Wulli -frjnl 1 /O.'i/cpa 3Z9 00 

Okknate 20 Taict & Mulli-oolour Graphica for Amrga 1«.ifl. 

MOHITORS 

Commodora 1 DS4 Colour MoniCor ino lead , , 259.90 

Philips Stereo Colour Monitor inc lead ,,,„..,. 259.00 

Philips 750? Green Screen Monitor inc lead BUB 



MISCELLANEOUS 

Amiga 2092 PC 20Mlj Hard Disk Drive 493 35 

Amigs 501 51 2K RAM/Clock FKpjnsion IISuOO 

Pace Modem + S/wara lor Amigi V?1 /2J Prestel, fi fiS etc. . . , , , , 299,00 

C<3m modore 1541 C Disk Drive 159 00 

Com mridcina 1571 Oisk Drive rit . „, .. ifla 00 

Commodore 1 581 3.5" Disak Drive 188.00 

Commodore C2N Data Recorder *t ff 

Cumana CAX354 Disk Drive 99 95 

Power Supply lor C64 28 45 

Su per-0 C*rtt VF - G raphic& CE4/ 153 34.95 

Su rga Protecl&r 13APfug r k 1 2.95 

Su rge Proteclor 3-Way ArJapjrjr .1 5.95 

Ami ga OOS Reference Manual , , r 12.94 

C1 2* QTiciai Prafl'a ftef Quids ..,„ pap £2 18 95 

SOFTWARE 

Superbaaa Personal r , , , .79.00 

SurXfbase Professional 187 00 

VIZAWrilu 128 4 Speilchack SB.flfi 

Superbasa 1 28 , , r , , . , r 29.95 

Superscript 128 , . , \ , , 29 95 

TBSWOrt 64 *a'B0 Col WP - Thpct/d sk ' , 7,94/1 9.9i 



Prieca lubjmt |rj cheng* WllhOUl Mllea 



E&OE 



ALL PRICES INC. VAT. CARRIAGE £S, EXPRESS DELIVERY £12 
Software * Small Items FREE 



8 Ruswarp Lane, WH UBV, N . Ybrks. YD2 1 ND. 
^ Tel' 0947 600065 (9am-7pm) 
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MUSIC 



W've all heard and probably 
used the term MIDI in an 
everyday context. It has 
become the buzzword of the 80s for 
small but perfectly formed pieces of 
electrical hardware (e.g. Midi Hi-Fi). 
MIDI has a second meaning in musical 
circles in that it represents a musical 
processing protocol for the majority 
of electronic musical instruments 
currently under manufacture. 

Understanding MIDI 

MIDI stands for Musical Instrument 
Digital Interface and was co-invented 
by the head honchos at Roland, 
Yamaha and Sequential Circuits, This 
represents an astonishing achievement 
in consumer electronics. Not for 
technical reasons but purely because 
it's one of the few instances in history 
where Japanese, European and 




really need one with as many per- 
formance controls on it as possible 
(e.g. pitchbend, modulation, after 
touch etc), and some form of touch 
sensitivity as most sequencers accept 
sensitivity and performance data as do 
most sound modules these days. 

Ideally the synth should also be 
equipped with MIDI mode 4, 
otherwise known as "mono mode". 
This allows you to assign a different 
sound to a different , MIDI channel 
thus giving the illusion of having up 
to 16 synths depending on how poly- 
phonic the keyboard is, e.g. if the synth 
is eight voice polyphonic (eight notes 
can sound at the same time) so if you 
assign a separate sound to a separate 
channel the maximum number of 
sounds you will be able to extract from 
that machine is eight. 

The most cost effective synths 
around come from Casio, Most 



Music with Midi 



American electronics manufacturers 
have sat down and agreed to a single 
set of standards in which everyone 
conforms to (pretty remarkable, I trust 
you 11 agree!). 

The MIDI Concept 

So MIDI is actually a two part 
concept; firstly it is a communications 
language and secondly an interface 
which interprets and converts the 
codes into musical output. 

The MIDI protocol consists of 16 
independent channels which can best 
be explained as being similar to trans- 
mission and reception on a CB, radio. 
A MIDI interface transmits numbers; 
information about what note or notes 
have been hit and what characteristics 
(duration, velocity, volumes, etc) these 
notes have. This data can then be sent 
to any or all of the 16 MIDI channels. 

Therefore you can route, say, a bass 
line to a specific sound unit by setting 
your input device to transmit on, for 
instance channel 10 and set the device 
you wish to respond to the same 
channel. Then only one device will 
"play" the bass line, rather like a CBer 
talking on a specific line frequency. If, 
however you wanted to send one 
musical phrase to a whole multitude 
of synths then you can either set all 
your output devices to the same receive 
channel or set your input device to 
transmit on all channels (AKA "Omni 
mode")* 



Getting to grips with MIDI 
By Darrin Williamson 



This may sound a bit complicated 
but it's just the same principle as if 
you had linked two Commodores 
together with a comms package. 
Hitting the letter A on one micro 
would reproduce the same letter on the 
receiving machine. It's not the actual 
letter that has travelled down the lead 
but the ASCII number that represents 
that letter which both machines under- 
stand. Likewise with MIDI, if you link 
two synths together in much the same 
way playing middle C on one will result 
in the other responding with the same 
note. Again the sound hasn't been 
transferred but a numerical represen- 
tation (in this instant E60) of it that 
anything MIDI equipped will interpret 
correctly. 

Getting into MIDI 

So what basics do you need for MIDI? 
Firstly you need something to generate 
the codes. The obvious choice is some 
form of synthesiser as this will not only 
give you the keyboard input you 
require but access to some playback 
sounds when the composition is 
complete. When choosing a synth you 



economic is the CZ-10I which now 
retails for around £200 (provided you 
shop around) or the CZ-230S which 
is non-programmable but offers built 
in drum patterns. Both units have pitch 
band wheels but non touch-sensitive 
small keyboards which will inhibit 
those of you (like me!) with big paws. 
Price wise you can spend as much or 
as little as you want. Thanks to keen 
competition, an extra £ 1 00 will get you 
extra valuable benefits. 

You Ye so Masterful! 

Alternatively you could opt for a 
MIDI master keyboard, which has all 
the performance features of a top-of- 
the- range synth without the voices. 
You may be wondering what the point 
of that would be. It depends on how 
complex your set-up is likely to be. 

If, for instance your system is likely 
to consist of several sound modules 
(keyboard less synths) then you will be 
able to control each module more 
efficiently as most master keyboards 
allow you to route different MIDI 
channels and map them onto different 
areas of the keyboard. For instance, 
you could split the keyboard so that 
the bottom octave was sent to a synth 
running a bass sound, the middle two 
octaves driving a string sound on a 
different MIDI channel to a different 
module and so on, Once your 
keyboard split points are configured 
the way you want them, you can then 
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MUSIC 




store the whole thing as a memory 
patch that can be recalled at a later 
date. 

As with synthesisers you can spend 
virtually any amount of money on a 
mother keyboard. The best value range 
in the category conies from Cheetah 
Marketing (best known for producing 
add-ons for a certain rubbery keyed 
micro), Prices start from £200 for the 
basic model rising to £400 for the seven 
octave, touch sensitive, weighted keys 
and three programmable split points. 
Personally I would recommend the 
mid-priced model in the range, the 
MK5V which offers five octaves of 
touch sensitive keys and both pitch 
bend and modulation wheels. This 
models goes for about £275. 

Another up and coming use of 
computers and MIDI is that of voice 
editing. Most synths are quite tricky 
to alter sounds on. Largely due to the 
unfriendly front panels on most 
synths. Therefore a more comprehen- 
sive front end can be displayed on 
screen, sounds can be edited on screen 
and sent back to the synth. 

Furthermore, once youVe started 
building up libraries of sounds they 
can be stored database style onto tape 
or disk which is much more reliable 
than synths internal save to tape to 
routines, not to mention quicker (yes 
folks there is something slower than 
a 1541 E), 

So, to sum up, it seems clear that 
there's an awful lot of things you can 
do with the combination of MIDI and 
your computer. They say there's a best 
selling novel in all of us so maybe 
there's a number one single in there 



too. Perhaps the current level of tech- 
nology is high enough to extract talent 
from everyone. 

Choose your Weapon 

All well and good if you know your 
way around the ivories but that's of 
no use if you play something else 
instead. Fortunately there are also a 
number of alternatives in the shape of 
MIDI equipped guitars (from Roland 
and Casio), basses (from Roland), 
drum pads (from Roland, Casio, 
Yamaha and Simmons) and wind 
instruments (from Akai and Yamaha). 
Ail these products do much the same 
sort of job in as much as they all 
convert a musical action (pluck of a 
string, press of a key) into those all 
important MIDI codes* 

There are even units that take a 
vocal input and convert them into 
MIDI codes. Syco Systems have 
developed a pitch tracker although you 
will be looking at paying thousands 
of pounds rather than hundreds for 
one of those. More within our price 
bracket is the Korg Voice Processor 
which is the MIDI equivalent of a 
Vocoder which allows you to talk or 
sing through notes played from a 
MIDI sound source which can 
produce some interesting effects, Anne 
Dudley of the Art of Noise swears by 
them. 

So we've established that pretty 
much whatever instrument you feel 
comfortable with you can start 
unleasing MIDI codes into an 
unsuspecting Commodore. What do 
you mean big deal? Perhaps you 



haven't heard just what sort of things 
with a computer and a MIDI interface. 

Computer Control 

What could be better at gathering in 
numbers, storing them and, where 
required manipulation of numbers 
than a computer, particularly one as 
spiffing as a Commodore - right kids? 

First thing you need here is some 
form of MIDI Interface - a box that 
converts MIDI signal into a form 
which a computer can understand and 
then change them back again. Se- 
quencing has been the main use of 
computers in music for both home 
users and studio professionals alike. 
Performer/ Producers like Stock, 
Aitkin and Waterman wouldn't create 
the songs they do without a little help 
from a micro here and there. 

The term 'sequencing' is a little 
misleading these days as it stems back 
from the days when 8K was state of 
the art and sequencers could only 
remember a few notes and repeat them. 
Nowadays the term "MIDI Recorder** 
is more apt as whole songs can be 
entered and played back in much the 
same way as you would record and 
play a tape machine. 

However Sequencers score over 
tape in that you can edit individual 
notes in or out and because the sounds 
arent actually recorded (just their 
MIDI representations), mucho 
tweaking can be done once a song is 
recording. 

Released at the British Music Fair was 
the Casio DH-100 digital horn which 
looks like a toy saxaphone but is in 
fact a MIDI controller that has the 
same fingering as that of a recorder, 
making it ideal for kids. In addition 
to the MIDI control you also have 
access to six preset sounds (sax, flute, 
trumpet, oboe, clarinet and synth- 
reed). At £99 r.r.p. you can't go wrong 
really. 

However multi-keyboard specialists 
Farfisa have come up with a unit called 
Midimic which, put simply is a micro- 
phone with MIDI out as opposed to 
audio out. So if you can hum or whistle 
electronic sound source via MIDL 
Furthermore Midimic has a line input 
on it which will allow you to hook 
it up to an acoustic instrument. All 
this for just £199. 



For contact names and addresses refer 
to 'Beyond the Sequencer* pp, 51 
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COMPETITION 




Become a 




Your chance to win a 
Casio DG-20 electronic 
guitar 

To celebrate this special music 
issue we've teamed up with 
Casio and are giving one lucky 
reader the chance to own their very 
own DG-20 electronic guitar. 

The DG-20 electronic guitar gives 
you all the flexibility of an electronic 
keyboard but uses strings instead of 
piano keysjust like a normal guitar, 

Not only does the guitar offer 
numerous different sounds and special 
effects, it even has a built in drum 
machine. 

Plus, for computer music freaks, 
there's even a MIDI interface so you 
could plug the DG-20 into your 
computer. 

How to Enter 

Study the two cartoons on this page; 
there are a number of differences 
between them. Once you have decided 
how many differences there are, 
complete the entry coupon and send 
it to the editorial address (see coupon). 
Write the number of differences that 
you have found on the back of the 
envelope. If you don't your entry will 
not be accepted. 

The Rules 

Entries will not be accepted from 
employees of Argus Specialist 
Publications and Casio. This 
restriction also applies to employees' 
families and agents of the companies. 

The How to Enter section forms 
part of the rules. The Editor's decision 
is final and no correspondence will be 
entered into. 
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Casio DG-20 Entry Coupon 



Name . 
Address 
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I 

Number of differences found 

I 
I 

) Closing date: 30th Sept 1988 
I 



Postcode 



Post to: Your Commodore 
DG-20 Competition 
ASP Ltd 
1 Golden Square, 
London WIR BAB 
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THE FINAL CARTRIDGE III 

A POWERFUL $4S BOX BASED OPEBJfflHQ S1STEH FOB THE 
064 Am C1SB 

Easy to ubc WINDOWS and PULL DOWN 
MEIIU3 allow you to select 
|haIi aitbar mouse, jgyEtic* or * 
aybaani nwre than 6C new 
OOWttNUS and FUNCTIONS, 
toms FfUHTERCNTER- 
&CES. a TGOL-KTT 



Comfortable ML MONITOR indudinj 
1541 drivs aeoaes and Bpnt&fldisiag a 
W0TEJ¥©.,.T*aJU>I>R0CESSOR with 
proporoonai cbaractofs., 2 DfSK 
LOWERS with speeda. up to 15 times 
listBr di-.:L a state of toe art 
rHSEKRR TransfenL you' 
E CwiuDod&re lnt» a compLete 
iww ■ a h I • 1A LOOK 
ALIKE - gystem. 




THE FINAL CARTRIDGE III 

The lngh-?eso:jtiio Mk mailed wlndowa an selected from a menu ba,r An uun.toi a\u\)x\- nf 
-windcvs can be open on the screen at the tame. The wlndowa can be fieeJy morad on in? screen. 



following wUidEWB are already 
iplflromtod in ROM- 

IfiFEBJNCE WHTIKJW 

B; mouse port, JtflSicli port, 
uuse speed, amen ootoiHis, pointer 
Dure, bssftmrd. diet mybcard 



umpfese siDulaLjn of a LCD 
iloulatar. input either with 
miee. joystick or i^yto&KL 
H numeric rev pad at the 
•an be used in 064-mode. 
EUJ 

to vk wurdproosseor with proportional 
' w eashle&jDu to gtore and print email 
letters, eta. 




nTJECJOHF WINDOWS 

Enables jcu to apen directories from dinerBnt 
daks and drives, sort and print directories. 
DISK WHBOWS 

Lead. Run, Rename, Widate, Scratch, Initialize, 
laat fbraoat diflfca. 
&PE whdow 

Acti^atee fed and normal modes, 
raisna wnroows 

Select dlHarem printers, sucn a# Cwnmodore 
serial, Centronics. RS 232. a*iur printers. 
HMJUBSniWUHHRVI 
DISC USES WIBDOWS 

aura 

Real Time Ctocfc, with Alarm 




THE FINAL CARTRIDGE III 

Inncratm hardware, combined wtth smart software, allow yon to freeze end 
continue ewty well-known C&4 program 



Freezer options include: 

CEiraOHTCS/SEElAL/aS B3K 

BCTIMIDUMW 

# Full A4 printing • Ifcriable printetee 

# Cblour printing 0 SpcUle rotating 

# Reror&s pi-toting Q Cblour changes. 

subiilb 

# Rfllfl sprite to sprite *> and/or sprite i& 
background eoDmi&n • feu be started at any 
point in your game. 

AOT0 FIRE 

0 Transforms a normal joystick, to nr. 
advanced aura fire engine, 

JQTSttCK POHT CHAHGES. 

0 Never blow up your computer a gain by 
chaining jqsfstdfck porte whtifl the 0S4 is 
rmtiuig. 



• Disk to disk • Tape to disk • DLsk to tape 

• Back up fllaa are packed and reloadable 
without the Final Cartridge m # 60K In 
15 see, (disk) • Bate to Monitor or Basic, 

KL MO&TTOl 

GoroJMablo ML monitor 
Does not reatde in menmry. 
Functions include 

• Scrolling up and down • 64K ROM/RAM 
access # Sprite editor # Character editor 

• Driro nwjnitor % Fast loading and saving 
9 Printer driver 





LDOWN 

MENU 




lUJUJ ■l-HS*- - 

«s;r,« Khl'n goto 
3 3'3B gdsN^^^Hiit -fl:" ; MS: GOTO 

■4fie re » vi RPIW 

1118 KE»™a*««WiEMJ 

1/^29 PftlHT -WILT y VERDER* J " GET At 

ir A«<>"'J*- THEN ttOTOaeg 
144* REM DEEL C 
M=a qosUB go s tin ze« 

J4f8 TOR T = l TO 12 »Gfl ; GO SUB SSOflfl 



THE FINAL 
CARTRIDGE III 

Almost all «minaii<U ud functions 
that m not actrrated by viodnwE can 
ba salecbed from t mean bar, which 
appears on top of the scran *fWr 
pressing the an button, either In 
Bask or from tin freezer. The 
Mowing Basic Too licit and keyboard 
extras in included: 

D Renumber • Auta • Delate # Did 

• Htfp • mi • Find « nefiace • sue extra 
RAM for Base e> Apper.i • DAppend 

• DSavE • DCS • Monitor « Drlvs 
monitor • Sprite «diting • Cbntramce t 
inltirt&au 0 FmA !nrmat ^ lew Reft screen 
dumps # nst • 5crouin^ op and dewn 

• Stops and con tn. us s tisttnge # Pn> 
granunad functiflnteyii # P&dser/Cruncber 

• Hex to decimal conversion • Folaae., 
syscalis and variable all hnw 
Hfliadacima] 'saiwn ^ "Iraoe Dump, Order, 
Mem, 

mAL QimunCrE * super powerid 
Utibty/'Backup Oartriite to give your 64/138 



AHtM LOO & A LIKE SCSESWS RliB tackup 
pow&r and unmalched TboiMt! 
Wtldu i^vwning fHUL CUTBDdE EJ, 
Ccmodflra OoiD(pQtba| tatftfitttkiizl aiid, 

"ThiE paoduot 1b so versatile en easy to use, 
it deserves the togbeat commendation, if ycu 
want probably tha beet utility around cbxtt k 
u_", FIHAL GARTEIDOE H| 
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C64 PROGRAM 9P^ 



Music 
Composer 

Let your musical creativity run riot with this offering 

for the C64 

By J* Oskry 



Everyone knows that the 
Commodore 64 has an amazing 
sound chip. However, if you 
want to program music, it is very 
cumbersome to POKE all the correct 
values into correct registers. This 
program will come to your rescue! You 
can enter your music with the 
minimum of fuss with musical 
knowledge. 

When you first run the program, 
there will be a slight delay while it 
initialises itself. You will then see a 
screen which has a keyboard on it, and 
the current note, octave, length and 
voice. On the right hand side of the 
screen are brief instructions on which 
keys to use. Well go through each 
command, so that you can use the 
program effectively and easily. 
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the music will then be saved or loaded 
onto the appropriate device. (To enter 
a pause, press the SPACE bar - the 
length of the pause wil be the current 
length shown on the screen.) 

Changing the ADSR 

To change the attack, decay, sustain 
or release, go to the appropriate option 
in the 2ND MODE. Once you have 
pressed RETURN when the reversed 
bar is covering the appropriate option, 
you will be asked initially what voice 
you would like to change. You will 
then be prompted to enter the attack, 
decay, sustain or release. After that, 
you will go back to the mam screen. 

Changing the Tempo 

You can not only play your musical 
piece at one speed , If you would like 
a slower or faster tempo, enter the 
2ND MODE, You will then be given 
a list of the different speeds that you 
can have. Press the appropriate key 
to ohtain the appropriate tempo. 

To delete a note, just enter 
command MODE, and press 
RETURN, The last note entered will 
then be deleted. 

Frequency Display 

!f you want to display the frequencies 
of the notes already entered, go into 
2ND MODE, and press RETURN. 
You will then be asked if you will be 
using screen or printer for output. The 
frequencies will then be displayed with 
the length of the note. 



Producing 

To obtain a note, you have to press 
a key from the first row of letters 
beneath the keyboard. The note which 
you will produce will be in the second 
row of letters. The note is then stored 
in the computer's memory. 

Changing The Length of Notes 

To change the length of a note, you 
have to stress either the V key 10 
decrease the length, or V to increase 
the length: 

128 = 1/16 note 

256 = 1/8 note 

512 = 1/4 note 

1024 = 1/2 note 

1536 = 1/2 +1/4 note 

2048 * whole note 



Obviously you can create other lengths 
if you wish. 

Changing the Octave and Voice 

To change the octave, press the ':' key 
to decrease by one octave, and the V 
key to increase the octave. If you have 
finished entering a voice, then press 
the 'FT key to get into command 
mode. Then use the CRSR down key 
to descend the reversed bar. When it 
is covering the command *NEXT 
VOlCE\ press the RETURN key. You 
can then begin entering the next voice. 

To save your music, you must enter 
command mode and go to the 'LOAD 
MUSIC or 'SAVE MUSIC* options. 
You will then be prompted for a file- 
name, and if you are using tape or disk, 



To find out all you need to 



Know 



about the Amiga computer 




pays to subscribe to Your Amiga' 



all 



ym need to do u fill in the coupon 



U.K. £9.00, Europe £11.80. Middle East £1 1.90, 
Far East £13.00, Rest of the World £12.10 
Airmail rates on request. 



n 



Please commmence iny subscription to YOUR AMIGA 

with the „ issue. I enclose my 

cheque/money order for £ made payable to 

ARGUS SPECIALIST PUBLICATIONS LTD, 

ordebil £ from my Access/ Bare laycard 

No. ~ 



Valid from 



Signature 

Name 

Address 



Postcode 



Send this form with your remittance to: 
[NFONET LTD. 5 River Park Estate, 
Billet Lane, Kerkhamsted, Herts HP4 IHL 



Billet Lane, Berkh. 




JATFOMAL 
SOCCER STRATTGY 
AT ITS VERY BEST. 




From the Designer of The Double' comes . . . 

TRACK SUIT MANAGER 

The first ever football game with real match tactics. 



FIVE MINUTES REMAINING and the score is 1-1. You must win against Italy to 
Qualify for the NATIONS CUP FINALS when Robson interments a long pass and 
slowly moves forward - Alrobdli challenges but flobson rirje& tNS tackle and 
sends 8 k>n J tfiroug h bull to Barnes . . 'Offside'' shouts Caprini. "'Plav on" signals 
the ret. Linekar races towards the near post. Haleley moves back for the high 
cross ... Barnes Shoots ... 

YES AT LAST THE BIG ONE 

A management game with so much more. 

# &4 Compuler managed Countries * &4 5q uads of Com puter controlled Plavers 
*■ Build your own 'squad' from WD Individually calenled Players * Select Own 
Country * World Cup & Nations Cup * Quality "9 cjkm.i; 1114) icl'.uy. mil counlries.1 
and the Finals * Momhly dary * Most advanced Scout reports EVER * 
I r 1 -1 1- It 11 i> lours * C ir'uituiilicii + Wi'1 other ln:«; * nut >. nil s * Re<i Nnwspapei 
Headlines * Public Opinions * 

AND THERE'S MORE . . . 

Sophisticated Match Play with ... Adjustable Team Formations # Free Kicks + 
Throw In's * Offside's + Individual Player Abilities * Goal Kicks + Corners * 
Penalties * Tackles * Fouls * Select Player for 'Bet Pieces' * Injuries * Booking's 

* Striding Off's * Suspensions * Substitutes * Heading, * Genuine Renaitv 
Shopl Out in Quarter, Semi & Final Matrihos + Entra Time * 

AND MORE . . . 

Individual Player Si Team (Defence. MiJfield. Attack) id cues ... Defensive * 
Attacking * Normal * Quick Counter Attacks * Zonal Marking * Man to Man 
Marking * Qtf&ideTrap * Sweeper System * ftossusaitin Foutbiill * Long ball 
Passing * One-Two Short Passing A Aggressive Tackling + Take Corners, Free 
Kicks etc * Siay back * Play Uplield * Avoid Heavy Tackles * AND MORE! * 



GOLIATH GAMES i»a J N E W r Strf tvua re Hou se Speti »l isi ng 
in . ADVANCED ... INVOLVED ... ORIGINAL SOFTWARE 



ORDER NOW... £9.95 Including V.A.T Plus 50p posl & packing 
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WESTON SUPER-MARE 
AVON BS?S 3DN 
0934 22538 
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COMMODORE 64, SPECTRUM 




GAME REVIEW 



f you Ye disappointed by England's dismal performance 
in the recent European Championships and think that 
you could do better as the man in charge then start 
practising those cliches as you load in Goliath's Track Suit 
Manager^ / j 

As the game begins the headlines in the Daily Scrag 
and Sporting Knife greet your arrival with enthusiasm but 
if you don't start producing the goods they'll be on your 
back. The task ahead is faT from easy with the first qualifying 
match for the European Championships just a few months 
away. If you survive, the World Cup follows shortly after. 

Once the game has loaded the C64 draws the teams 
for the European Championship qualifiers that are 
thankfully split over the years giving you some time to play 
a few friendlies, scout on the opposition and try out the 
mass of goalkeepers, defenders, midfielders and forwards 
at your disposal. 




Track Suit Manager 




To help you choose your squad you can read a report 
on each player which rates a variety of abilities from tackling 
to shooting, heading to passing and confidence and fitness. 
Goalkeepers are evaluated on their reactions, handling, how 
well they deal with crosses and the accuracy of their kicks, 
Unfortunately, you can only select a player if his club 
will release him so be prepared to lose Uneker or Shilton 
at the last minute and be ready with appropriate back up 
players to fill in where required. Once youVe selected a 
22 man squad it's time to try them out in either a friendly 
or perhaps a tour. Either can easily be arranged and for 
a real test you could take on Argentina, Brazil, Columbia 
and Uruguay on a South American tour. 

Before each game you must obviously select the team 
that will play but also how they will play. Will they play 
attacking football, possession football, a sweeper system, 
offside trap 4-4-2 or 4-3-3 formation, short or long passing 
and zone or man-to-man marking. You can then scout the 
opposition to find out how they play and who are the danger 
men. Then to give you almost absolute control you can 
give each individual player instructions about whether to 
stay up or hack and decide who should take corners and 
penalties. You can even decide who they mark. For example, 
if you're playing Argentina you may decide it's worth 
keeping Robson back to help out with the defence and 
telling him and Butcher to mark Maradonna. 

Once the match begins a small diagram of the pitch 
shows the general position of the ball and text descriptions 
describe the play. For example, Shilton kicks the ball out 
to McMahon, McMahon passes to Robson, back to 
Butcher, long pass forward to Beardsley, Beardsley shoots..., 
inches wide. 

If you want to speed up the action you simply press 
the cursor keys. If you press them often enough you can 
end a half in under five seconds. 

Halftime gives you the chance to adjust the tactics to 
either hold onto a lead or chase or go for goals, you can 
even put on two substitutions but you can do this at any 




Although the result is important, especially to 
newspaper headline writers, as Manager you must look at 
the game to see who's playing well and ask yourself, is 
the defence holding out, is the midfield helping put and 
then pushing forward to help the attack and are you scoring 
goals? Then when you've worked out what's wrong who 
are you going to change to put it right, bearing in mind 
an injury, sending off or a club not prepared to release 
a key player can spoil the best of plans. 

When you reach the start of the qualifiers the pressure 
quickly builds up as you realise this game counts. Now 
you must decide whether you go with experience (a half 
fit Brian Robson) or try out a younger star (Gascoigne) 
who's shown a lot of promise. Luckily, there is at least 
a month's gap between matches, often longer so there might 
be time to put things right if you get off to a bad start. 

The finals in June bring their own problems. You can 
take a squad of 22 players and that's all so if you start 
picking up injuries or bookings you could head for trouble 
just when you dont need it as you come across stronger 
sides. Whatever the outcome the World Cup qualifiers begin 
almost as soon as you return only this time with more 
groups and a bigger finals stage. 

Track Suit Manager is one of the best football games 
I have played and certainly highlights the problems facing 
a national team manager. You have so many players to 
choose from, so few matches to get it right and then tough 
opposition to play and if you don't do well the press are 
waiting for you when you get back home. T.H. 



Toitchline; 

Title: Track Suit Manager. Supplier; Goliath Games, 
Locking Road, Weston-Super-Mare, Avon BS23 3DN, Tel; 
0934 22538. Price: £9.95 + 50p post & packing. 
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Constructing a 




In the last couple of installments we have looked at the 
basic operation of the compiler system and defined the 
FCL language - now it 's down to the real work - the 
source editor program - EDIT. 

By Steve Carrie 



EDIT is a small BASIC machine 
code loader program which 
slithtly alters the operation of 
the C64's resident line editor. 
Normally, aline of text is scanned after 
the return key has been pressed to see 
if it contains any valid BASIC 
keywords. If any are found, they are 
replaced by a single byte token values 
which represent the particular 
keyword found. This is similar to the 
operation of our compiler's lexical 
analyser. The tokens will be recognised 
by the execution routines in the 
machine's BASIC interpreter and the 
required action carried out. 

Because we do not want the 
interpreter to perform this action, we 
must replace the normal interpreter 



routine that inputs a line of text with 
our own. Fortunately, Commodore 
has provided us with an easy means 
of doing this by defining RAM-based 
vectors used by the interpreter. Don't 
worry too much about how this edit 
program works because it isn't really 
all that important here. Just type in 
the BASIC loader program (Program 
1) and RUN it (save it first of course!). 

The machine code will be placed 
into the cassette buffer, the vectors 
POKEed with new values, a sign-on 
message displayed and the BASIC 
loader NEWed. Whatever you do, 
don't try to edit a BASIC program 
with this installed as any new lines 
entered will not be tokenised by 
BASIC and any existing lines LISTed 



will produce strange results. Use EDIT 
only for preparing source code for the 
compiler! 



Structure of program lines 

This description if equally valid for 
both EDITed program lines and 
normal BASIC lines. In order for the 
interpreter's editor to easily 
manipulate lines in memory, the 
designers of Commodore BASIC 
made use of special bytes called line 
link bytes. These link bytes contain the 
address of the next line's link bytes. 
Should these link bytes contain zero, 
then the end of the program has been 
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Fig 1 structure of a BASIC/EDIT line in memory 



11 
1 1 



lh 
lh 

ft" 



nl nh (tokenised text) 
nl nh (tokenised text) 



1 1 , 1 h link address low / high 
nLnh line number low/ high 



reached. The full structure of a typical 
program is shown in Fig. L 

The first zero is not actually part 
of the program itself but is used by 
the interpreter to mark the start 
position of BASIC text in memory. 
The zero at the end of the line is the 
interpreter's end-of-line marker. As 
you can see, the link bytes point to 
the next line and the end of the file 
is marked by two zero link bytes. The 
COMPILE subroutine which reads in 
a line of source text makes use of the 
various bytes to correctly GET a 
program line, 

The COMPILE program 

COMPILE is arguably the most 
important program of the system. It 
is the program which reads the 
language text written by the pro- 
grammer and converts it into a set of 
pseud o code strings which are used by 
the code ge nerator, COD EG EN to 
produce the program assembler 
source. COMPILE is approximately 
1000 lines long and is as neat and tidy 
as Commodore V2 BASIC will allow 
(i.e. as few GOTOs as possible...). 

There is a comprehensive error 
checking facility with in excess of 
twenty possible error conditions, all of 
which are listed later, COMPILE will 
scan the entire file, reporting any errors 
if and when it finds them. The program 
operates on a maximum of four disk 
files at any one time. It has been 
designed to be extend able to a certain 
extent though, to be honest, it's not 
all that easy! It operates in 
approximately 23K of memory leaving 
some 15 K for its variables. The various 
sections of the program axe detailed 
below; 

Main control section the segment from 
line 10 to line 380 controls the 
operation of the compiler. From here, 
the system initialisation phase is called 
(line 10) and all subsequent phases 
eventually return to here. Lines 100 
to 190 comprise the main loop which 



(end of the file) 



reads in the data and processes it line 
by line. Lines 230 to 360 report any 
problems during compilation and line 
370 calls up the code generator only 
when no errors have been reported. 
Initialisation phase the subroutines 
erroT messages ; 450 to 910, 
"initialise"; 980 to 1160, "define 
functions"; 1230 to 1360, "read in 
keyword table"; 1430 to 1720 and "get 
filenames"; 1790 to 1870 comprise the 



Fig. 2 - 


reserved words and symbols with token values 
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00 


128 


end 


01 


I29var 


string 


02 


130 


int 


03 


131 


04 


132 


array 


05 


133 


bset 


06 


134 


wset 


07 


135 


loop 


08 


136 


endloop 


09 


137 


while 


10 


138 


when 


11 


139 


if 


12 


140 


end if 


13 


141 


else 


14 


142 


charout 


15 


143 


t o pen 


16 


144 


begin 


17 


145 


fclose 


18 


146 


for 


19 


147 


input 


20 


148 


output 


21 


■149 


write 


22 


150 


read 


23 


151 subroutine 


24 


152 


return 


25 


153 


call 


26 


154 


external 


27 


155 


forward 


28 


156 


els 


29 


157 


wait 


30 


158 


halt 


31 


159 


syscall 


OPERATORS 
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Array 


Token 


Symbol 


Array 


Token 
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Element 


161 




32 


160 


or 


33 


xor 


34 


162 


and 


35 


163 


not 


36 


164 




37 


165 


< > 


38 


166 


< = 


39 


167 


> = 


40 


163 


< 


41 


169 


> 


42 


170 


+ 


43 


171 




44 


172 


* 


45 


173 


/ 


46 


1774 


++ 


47 


175 




FUNCTIONS 
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Array 


Token 


Symbol 


Array 


Token 
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Element 






48 


176 


byte 


49 


177 


word 


50 


178 


len 


51 


179 


char 


52 


130 


str 


53 


181 


asci 


54 


182 


stop 


55 


183 


key 


56 


184 


charin 


57 


185 


left 


58 


186 


right 


59 


187 


mid 


60 


188 


sysfn 


61 


189 


iostat 


62 


190 


dstat 


63 


191 


derr 


As the line is processed^ a sequence 


(syntax) and meaning (semantics) are 


of pseudocode is written to the string thus checked by this large 


series of 


OC$ for later disk output, The legality 


subroutines. 
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initialisation phase. The keyword tabic 
contains the list of reserved language 
elements. Most of functions defined in 
"define functions" are used mainly 
during lexical analysis to check 
character types. The subroutine 
"initialise" is the main one which 
makes calls to all of the others after 
setting up arrays, etc. 
File I/O a number of subroutines 
provide the disk file I/O facilities. 
These are "open disk files"; 1940 to 
2010, "write data files"; 2080 to 2340, 
"read line from disk file"; 2410 to 2490 
and "write to file"; 2560 to 2570, The 
"open disk files" routine is called at 
the beginning of compilation to open 
the work files. The "read" and "write 
to file" routines are used to input data 
from the source file and write data to 
the pseudocode file respectively while 
"write data files" is called after 
compilation to write the symbol and 
literal data files. 

Lexical Analysis the first major phase 
in compilation is performed by "split 
line" and "tokenise line" The first of 
these breaks the line jp into segments 
£n the array L$0, the original source 
text being held in IL$. Next, the line 
is scanned by the "tokenise" routine 
to replace any occurances of reserved 
language symbols or words by single 
byte tokens. This process is controlled 
from the subroutine "perform lexical 
analysis 11 at lines 2750 to 2770 which 
is itself called from "do lexical /syntax/ 
semantic" at lines 2640 to 2670, 
Syntax/Semantic Analysis this 
process is also controlled from the 
routine at 2640 and takes up the rest 
of the program. The subroutine 
"perform syntax/ semantic analysis" at 
lines 3270 to 3300 controls this phase. 
Depending on the contents of the array 
U() s control will be passed to either 
"handle symbol-type expression* 1 at 
lines 3590 to 3S90 or to "routing of 
keywords" at 3370 to 3520 where 
control may be passed to any one of 
a number of subroutines beginning at 
5660 to 8960, These subroutines check 
the syntax of the appropriate 
command found. The "symbol-type" 
branch assumes that the line contains 
some kind of assignment expression. 

Whatever branch is taken, the 
routine at 4200 to 4760 "expression 
analysis'" and its subordinate routines 
"function dispatch"- 4830 to 4910 with 
function handlers beginning at 9040, 
"literal string handler"; 4980 to 5020, 
"numeric & symbol evaluation"; 5090 
to 5270, "place opcode"; 5340 to 5370, 
"evaluate numeric string"; 5440 to 5580 



and "find symbol"; 3960 to 4130 will 
eventually be called. 

These routines work together to 
correctly sequence any calculations 
made in an expression and in some 
cases, evaluate literal numbers. The 
"expression analysis" subroutine is 
capable of handling very complex 
expressions with functions and /or 
parenthesis. One of the main tasks 
carried out by this routine is to ensure 
that calculations are carried out in the 
correct order. The precedence of an 
operation or function is determined by 
its position in the keyword table. 

The higher the position, the higher 
the precedence; thus * has a higher 



Fig. 3 table of Pseud® Codes. 
Code Operand Function 
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precedence than + whereas OR has a 
lower precedence than AND, Fig. 2 
shows the contents of the keyword 
table and the values of the tokens used 
to represent each keyword. Type 
checking is also carried out to ensure 
that no illegal operations or 
assignments are carried out such as 
adding a number and a string. 

The Pseudo Code 

Much has been said about the pseudo 
code generated by this program. Fig 
3 lists the pseudo opcodes and their 
meanings. 



Load AC2 with the value given by the operand bytes. 

Push the contents of AC2 to the stack. 

Retrieve the contents of AC1 from the stack. 

Save AC2 to the address given by the operand bytes, 

Load AC2 from the address given by the operand bytes. 

Increment the value at the address given by the operand 

bytes. 

Decrement the value at the address given by the operand 
bytes. 

Move the contents of AC2 to UP I, 

Move the contents of AC2 to UP1 

Load SD2 with the literal string at the address given by the 

operand bytes. 

Save SD2 to the address in the op, bytes. 

Load SD2 from the address in the operand bytes. 

unused 

Move SD2 to the stack. 
Recover SD1 from the stack. 

String operation prefix. Indicates that the next operation is 

to be treated as a string operation, 

Select channel in AC22 for input, 

Select channel in AC2 for output. 

Write value in AC2 to output. 

Write the string pointed to by SD2 to output. 

Write to a Carriage return to output. 

Write a TAB to output. 

Load AC2 from array. Array address is in APT (array 
pointer). 

Save AC2 to array. 
Load SD2 from array. 
Save SD2 to array. 

Recover the value from the top of the stack and place in 

array pointer. 

Increment array element. 

Decrement array element. 

Move AC2 to array pointer. 

Read a numeric literal from input into AC2. 

Read a string literal from input into SD2. 

Clear I/O channels. 

Tokens for keywords in Fig. 1. 
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COMPILE 

There are several stages to adding new 
commands to the compiler. First, you 
must add the keyword into the correct 
section of the keyword table 
initialisation routine; statements 
operators or functions. T will warn you 
now that while it is relatively easy to 
add new statements and functions, 
adding operators is not 
recommended . Once the keyword is 
in place you must add the necessary 
service subroutine and its 
corresponding line: number into the 
appropriate dispatch routine; " routing 
of keywords" for statements or 
"function dispatch" for functions, In 
some cases, certain existing service 
subroutines may be able to cope with 
your new keywords. Notice how 
several functions use a common 
subroutine (e.g. byte and word). 



The FCL compiler: User's 
Manual 

The program should be LOADed and 
RUN. Lowercase mode is selected and 
the sign-on banner displayed. Alter a 
few moments, you will be asked tor 
the name of the Tile to be processed. 
This file should have the default 
extension FCL. Thus, if you have 
created a file FILE ►FCL you need only 
enter FILE when asked for the 
filename. COMPILE is a one-pass 
language processor and displays any 
error messages in reverse video 
characters under the lines in which 
they occur, A list of error and warning 
messages is given in Fig 4, "COMPILE 
Error messages". 

Upon completion of a successful 
compilation the code generator 
CODEC EN is automatically loaded 
and RUN. Refer to the CODEGEN 
User's manual for information 
regarding this program. 



Speed of compilation 

COMPILE is written in commodore 
BASIC V2 as thus it may take some 
time to process your programs. The 
average speed of compilation is 
approximately 25 seconds per screen 
line. This figure is probably not a very 
accurate one since the semantic 
analyser may take some time to 
process lines which contain 
complicated expressions and very 
short lines may compile quickly. 

That's all for this "episode". Next 
time III present the CODEGEN and 
ASSEMBLE programs. In the 
meantime, you may want to try 
compiling some of your programs as 
well as the two example files in the 
FCL Programmers Manual (presented 
last time). If you do, it might be a good 
idea to either remove or REM out line 
370 in COMPILE to prevent an 
attempted load of CODEGEN, 



Fig 4 COMPILE Error messages 

Symbol not defined - indicates that 
a symbol was referenced but never 
declared in the Data Division. 
Symbol re defined - a symbol was 
declared and then re-declared later in 
the program. 

Incorrect use of type descriptor - type 
descriptors hit, string and array may 

only be used in conjunction with var. 
This is printed if they are used used 
in any other way. 

Missing expression - an expression 
was expected but was not found. 
Parenthesis Error - there are an 
unequal number of opening and 
closing parenthesis in the expression 
being scanned. May also indicate 
operator problems. 
Incorrect use of operators - possibly 
two operator are together in an 
expression; e.g. 3*+4 is not legal. 
Syntax Error - A general syntax 
message indicating a mispelling or 
incorrect command layout. 
Numeric Overflow - a numeric literal 
is larger than is allowed. 
Garbage at end of line - the compiler 
could not make sense of this line at 
all 

Missing symbol - a symbol was 
expected but was not found. 
Illegal symbol - a reserved word or 
illegal name was used for a symbol. 
Function/ operator syntax error - an 
error has occurred within an 



expression. This is a more explicit 
message than "syntax error" and 
points to a problem in the layout of 
a string or numeric expression. 
Missing variable descriptor - a 
variable type descriptor was expected 
in a var statement but was not found. 
Missing operator - an operator was 
expected in an expression but was not 
found. 

Type mismatch error - you cannot 
directly assign a quantity of one type 
to another type. 

Incorrect use or reserved word - You 

have used a function or statement in 
the wrong context 

Control Structure error - the 

compilerwill not allow you to mix up 
controlstructure types. Nested 
controlstructures are allowed but you 
cannotoverlap them. 
Procedure Division Error 
noprocedure Division was found. 
Statement outside procedure division 
- self-explanatory. 

Control Structure not matched at 
END - either an if/endif or loop/ 
endloop control structure is still 
"open" at the end of the procedure. 
I/O file mode not defined - no inputor 
output mode was defined in an 
fopenstatement. 

Subroutine Not defined - a subroutine 
was referenced but had not been 
defined. May indicate a 



subTOutinewhich requires forward 
definition. 

Subroutine already defined - you have 
re-declared a subroutine, 
Subroutine structure error - bad 

structure in a subroutine, possibly 
missing begin or end statement. 
No subroutine error - a subroutine was 
defined by forward but not explicitly 
defined . 

Illegal use of subroutine name - you 

have tried to use a subroutine name 
as a variable. 

Bad Subroutine name - illegal 
characters in subroutine name. 
Subroutine inside procedure - you 

cannot define a subroutine inside 
another procedure. 

Identifier too long - twenty characters 
is the maximum length of any 
identifier, subroutine or variable. 



Warning Messages 

Garbage at end of line - line compiled 
ok but rubbish was found at the end 
of the line. 

Declaration inside procedure - 

variable was defined inside a 
procedure but was still created. 
Subroutine definitions inside 
procedure - a forward definition was 
found inside a procedure. 
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As nuclear missiles hurtled across the skies to wipe 
out the super powers a group of US army engineers 
were building bridges across ravines in the Nevada 
desert. As the mushrooms started sprouting they took cover 
by evicting the inmates from a new top security prison. 

As the fallout settled and the radioactive levels began 
to drop in the months that followed the engineers joined 
forces with survivalist groups to repel the attempts of the 
thugs, vandals and other criminals that tried to recapture 
what they claim was "rightfully theirs". As time went by 
they formed into the desert rangers and became the nearest 
thing to law and order left in the area. Your job is to take 
a party of desert rangers into the unknown to investigate 
a series of disturbances. 

Each member of your party has the usual range of role 
playing characteristics including strength, dexterity, 
intelligence and charisma as well as individual skills that 
give the character a better chance of using a specific weapon 



well, climbing or swimming, disarming a bomb or picking 
a lock or any of the other skills that might just see you 
through this adventure alive. 

Although Wasteland was developed by the same team 
that brought you the Bard's Tales there is a notable addition 
in the guise of Tunnels and Trolls and Monsters Monsters 
author K.en Su Andre, This combination has created an 
exceptional game that features the top down wilderness view 
of SSI fantasy games and the Ultima series and the close 
up monster graphics as seen in the Bard's Tale. However, 
players expecting a Bard's Tale type game are in for some 
big surprises. 

The Wasteland contains no easy pickings for characters 
looking to build up experience as even the weakest wimp 
can seriously damage your party if he's holding a LAW 
rocket or sub-machine gun. In the Wasteland it's your 
firepower that counts. 

As your party steps outside the safety of the Ranger 



Centre (the new name for the prison) your four characters 
are armed with pistols and a limited number of ammo clips. 
One of your first priorities must be to find a few carbines, 
rifles and grenades. However, that's not all you 11 find as 
the towns and cities are now controlled by the crooks you 
turfed out and if you survive the most continuous attack 
by snipers and gunmen you may find out where the bosses 
hideout is and in one town where they're holding the Mayor. 

You 11 find help in the weirdest places as you mix with 
the low life that has somehow survived the holocaust. 
Bartenders are, as always, a useful source of information 
and the occasional room key but this all costs money which 
means you're going to have to mug a few muggers to keep 
your nuances in the black. You'll also find some characters 
that are willing to join your party that become Npc's or 
non-playing characters. 

Although a Npc may add some much needed firepower 
to your party they also have their drawbacks as you have 
only partial control over their actions 
and they may even turn on you if they 
don't want to attack the enemy. They 
may also hog the experience gained 
for mowing down thugs, gunmen, 
bandits and punks because in 
Wasteland only the character thai 
actually deals the killing blow gets any 
experience. 

Should you manage to survive long 
enough to acquire some experience 
you can radio back to base for a field 
promotion which may bring you two 
more hit or constitution points and 
two points to add to any of your other 
characteristics. If you choose 
intelligence then you may be able to 
learn some skills and grow on 
confidence to enter one of the larger 
towns that are still patrolled by 
wardroids, visit the guardians, mount 
a commando style raid to free the 
Major of Needles, gamble in Las 
Vegas, do strange things with a four 
legged mutant or encounter one of the 
strange cults that have grown such as 
the mushroom people and the 
dangerous followers of the blood staff. 

I have now spent the best part of 
a fortnight in the Wasteland and have 
a full party of seven adventurers 
since machine gun firing Christina, Mayor Pedro and the 
Covenant joined the group. My group are progressing 
through the ranks and can now handle most opposition 
since we raided an old arms store, once we'd disarmed the 
booby traps, and are about to set off into the desert again. 

Wasteland is without doubt one of the biggest and best 
roleplaying games you can cram into your C64. It is packed 
onto two, double sided, disks and comes complete with 
an instruction manual and a book of 162 fighting fantasy 
style paragraphs that deal with the more interesting 
encounters. T,H. 

Touchline; 

Title: Wasteland. Supplier; Electronic Arts, Langiey 
Business Centre, I! -49 Station Road, Langiey , Nr. Slough, 
Berks., SU 7VN. Tel: 0753 49442. Machine; €64. Price: 

£16.95. 



Wasteland 
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256K SUPEROM EXPANDER 



j Now you can select from any of & 3EK BPHAMs instantly 
j 8 sockets tn accapt upto 33K EPBJ5M in each, J On beard apefaflnj 
j Program your own EFROMs uEing our 
EPROM programmer. 

j No nead to have toads of cartridges -Just 
make i tal&ilLoQ from the SvperoiD manu. 
!'_} Directory of utUitire on pawar up. 
_J PuUy menu driven on power up. 
_| Select any slot under software omtrote. 
j Unique EPROM generator feature will take 
your own programs - basic or m/e Mid turn 
them Into autostart BPROMs. {EFR0M burner 
required), 

J Accepts 0764/2'f , i2S/S , 73S6 EPROMe. 
_j On board unstoppable reset. 

only £29*99 



system — no programs to load. 




CARTRIDGE 

J Unstoppable renal button. 

□ Resets even sa called L ^ln3top^ahle' , 
programs. 

J Add pokes from magazines etc, 
_J We in cartridge port 
.J Simply plug ir- 

only £5.99 




16K EPROM 
BOARD 

jAfflapteSrSKEPROMH. 

_J SwitehaWe In mnngure as 2 jc BK or IRK 

or off. 

_| On board unstoppable reset. 
J Full batructlonB. 

only £8.99 



NOTCHER 

_| Quickly and easily double your disk capacity 
J Use both sides of your disks. 
JSimpJemuae. 

seconds. 

only £4.99 




DUPLI ICATO R rm 

j Oipies wMe disk in one paas - only 
□ne drlne required' 

□ Makes back-up capias in ei^tit 
aeeondsH 

□ Duplicator la tlis fastest, most 
efficdfiut and easiest to use disk copying 
system ew cunjcetvBd. 

j Comes complete with 256K on-board 
ram And it's own operating system - no 
software to load. 

J Makes multiple copies from one 
original 

J Pull diafc venficatiori during back-up 
process. 

j Copies standard software as well as 
errors £1-29 and upto 40 tracks, 
j Ml diBk error check in eight 
seconds. 

j Full disk verify against ram in fifteen 
seconds. 

A must for clubs, user groups etc, 
How else can you. copy over 260 disks 
and hum* for less than £100. 

Gomes complete with on/off switch 
and reset button. 

□ Fitted in minutes - no soldering 
usually required. 

only £89.99 




4 WAY KERNAL 
BOARD 

_] This board fits in place of the kernel Ln your 
64 and accepts a L&K or replacement kernal 
g?r\ri% 2 or 4 different operating systems. 

_| Just flick the switch Euppfied to s&Lect 
between systems. 

J This is a carrier only - ready to accept your 
own chip. 

_l Now ycu can haw all your different eye-terns 
available at one tune 

J Pub" instructions. Jlltted in minutes. 
jB-Waj Board 

only £12.99 






DEEP SCAN BURST NIBBLER™ 

J The meet powerful disk nlbbler available anywhere, at any pricel 

J buts* Nlbbler Is ac&ialuY a two part system - a software package vii a parallel cable to connect ihe- 
1B41/1&7Q/1571 ta 64/136 ( state type ). 

_| what gjngf, Buret NLbbler its power? CnnweutLonal mbbiers nave tn decode the data from the disk 
before it can transfer it. using tbR serial has - when non standard data Is encountered they are beat. 
Burst fflbbler transfers date aa raw OCR code via the parallel cable without the rued to deccde It so jou 
gst i perfect oopy of Ui« original. 

• Will nibnlfi upto 41 tracks. • Copy a * hole disk In under 2 minutes. • Ml instructions. 

9 Regular updateB - to ataaya ship the latest • Pitted La minutes - no golq^i^ uauab> requdred 

• Pull cr tracks. • Mo need to buy parallel cabla if you bave Dak Ifcmon/'Dolphin etc. 

• Cable has thmughbus extension for other ado ons. 

J Whether ta choose JasfflaclTem or Burst Nibbler? MM Hack Em is unbeatable nahw as an 
"au-rcunder" - with nibblers. Lor 2 drtre copy, format, file copy 1571 copy etc. etc. bo if you have a 
mere paeral rewwn&flt perhaps faBtHackEm ia for you. Burst Wibblerr is a pure nibbler sewnd to 
none, for the peaflans stated. So if it's juei making backups you are interested in. there is no other 
product io beatlL 

ONLY £24.99 COMPLETE 

SOFTWARE ONLY £ 1 2.99 CABLE ONLY £ 1 4.99 



BURST NIBBLER 
PARAMETERS DISK 



_| Burst NibWflr Lb tlw i&ust powerful dlsi: copier availaWfl - hut there are still a few programs 
with very complicated p<rat«3fld which makes it impoeaLWe ta nlbbte copy. The Burst Nibbler Pftramfltet 
Disk oontaute routines to copy Indlmojual programa 



1 

HOTI 

jAccapte 3 ca 
j Spntoh ln/oi 
J Pully bufflare 

ONi 



J Quality Cam 
I Pause centre 
j Counter. 

ON 




j Used te canjunjctlon with Burst Kibbler 
even tJrt latee* ^UgMy prctected prc^rame can 
be backed up. 

□ The disk contains over LOO parameters 
LitlmllL^ many of the Latert. titter Many of 
tbfl tiUeB can already be straight nibbled by 
burst nlbbler - but can be need *Ath th* 
"Super Serial Nibbler 1 ' ppogram (flupplM) by 
users with drircs that will nod mrpport 
parallel copier cables auoh w Bbcoalflrator. 
Oceanic etc. 



_J Simple to use - JuSt nibble the dlek ttuafiflH^ftJ 
run the individual parameter' (of that fow yotl CJ 
program and the special rewtine will prod\XL_£_t . . ^ 
a perfect working copy - in some casesit """"P * 
wlO even de-proteot itl 




TOOLKIT M 

The ultimate disk toolkit for the 1B40/1S41 




LAM then 

j Ccm-B compleM wsth "Super Serial 3|8Kor32Kp 
Nibbler" program for users who can't Jit a j g^,-, ^ 
parallel ooplersocb as Burst NDobter' b: liA ~^ rr ' 
drire ( Eicalerater. Oceanic etc) .. notas£ar^^ J 
as Burst NLbbk? but when used in jSlmptyload 
conjunctioji with parameters its formidabblck (he switch 

j Remember - thie diet Sa by no means a must for Buret Kibbler owners since it already copee witi) 1 ™ 0 ™ 3 ^ ^ 
over 90* of Software. But for those who want ewyttung tliie la it. Also for none Burst Nibbler ownemj liak*yflur c 
you get a ''Super Serial Nlbbler" which together with the parameters is a powerful uulfty. rpe& - with* 

COMPLETE PROGRAM DISK * 1 AVAILABLE NOW ONLY £ I J^^,™* 
VVM<rU ^ r « JV0 2e]stof 

pbjuduee, 

J3BK verEicn 

jSomeknowl 
fetnictioo&n 
IK VERS 

_) WR OdMaOTJEt - Can compact machine gjfC VEI 
progreme by up to 50%. Saves disk space. 
Compacted programs run as normal. 

J ffu?T D13JC COPY - Copy an antlre disk In 
g mimitea or kes using single 1541. 

J EftST FILE C30PT - Selective Rio copy. WbriB 
FV± upto €■ tiniaa nor ma! spued. 

WrltgrrU:'. 1C seeos i format Ar. enttrt Pr(#%fl 
illsk or format any individual track or hall tnuij _^ |Jp ^ 
0to41, Redefins any 30 paremetere to creati 
ar recreate i^n» diflk formate. JSSKof Lnste 

J ERROR EDIT - Sruwkty fbid and racreatei^ load/Bans a 

read errore Locluding extra and renumbered J Disk type co 

tracks or sectors and half traclss from 0 to 41 natch. 

Even recreates data under errors and allnweji, 

. „ , TFTOgramdal 

to redeflne any neceBeary pa-iuiiateni ' 7z. _ 



J A disk toolkit Is an absolute must far tne eartous 
die* hacltar. tbcilrit IV tLae more features thanstast 
for less. 

J DISK DOCTOR VS - Read and write any track 
and sector inctuding ertra and renumbered 
tracks. Bepair damaged sactors. Look underneath 
read errere. 

□ HEftDER/GAP EDrrOR - Dsoodes and 
displays ALL beads? information including off 
bytes and header (Jap. Rewrite Che entire header 
and header gap, Renumber eednra. Alea edit any 
sector teal gap. 

J DISK DXjK - SdrtCBjeotory. Recover bat 
fifes. Display tile start/end adtireeaee. 
Disassemble any (be program directly from the 
difit to SCK2KN or PRINTER inchKUng 
imdccumented opcodes Edit Bam Much, muni i 
more. 




! any necessary pan 

only £9.99 



litciiedoff! 

J lull commai 
^twsthinetrix 
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/ 
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TURBO 

ROM it 

Tarbo Bam n is a replacement for 
the actual kernel inside jour 64. 
It presides snperfest load/ save 
routines. 

J njost programa at 5-6 times normal 



TM 



owuwctthe 

the disk 
y are boat. 



ILy reqalred 



m 

you have a 

second to 
ether 



.99 



jgrams 

iter Parameter! 



a SLOT 
IOTHERBOARD 

wear and tear on your 
iipanston fcrt 

3&^3gartridp3. J Onbcart safety Aiaa 
3 arttoh in/out aqy slot. J Hj^ grade pgr. 
|Pl%huflsn9il, _J Reset button 

only £16.99 

DATA 
RECORDER 

| Qualify Oammndore compatible data recorder. 
I Ruse control. J Suitable for G4/1SS. 
iCbufite* J Send now tor quick dettrery 

ofiiy £24.99 




' the disk UieQ 
for that 

hh viU praduiaj 
tatoa ea&ee It 




MART CART® 

jou can ham an SE or 33K 
that ytttprogiam like 
then acts like EDM! 

Serial I hflKarSSKpeeudo ROU. 

tt^ottaeii 3 bMM to ^ up to 5 stars (lithium 
;)., not as fast B " n 7? 1 

d in ] fflmjiry load the program ym require - then 

teformldabM (oktb* switch. Tba cartridge oan then bo 
r/Bopeewllli tawwljuflt like a flOhi cartridge 
titter owners [) u&Ib yjur {-.artridges miihxLki^ autretart 

Ipse - without an EPfWM burner. 
2 99 -J ^ ^ switciied. od or off board via software. 

J I/O S sJot c^ifiti for special programmirig 

fchniquBS. 

P 3£K rowm has 4 x 6K pa#w. 

□ Some knowledge trf M/C- is helpful - but full 
patructiwi are proTlded. 
8K VERSION £ f 4.99 



version £29.99 




9 wmy, Wrke 
lat an entire 

i : or halftrack p „ Jrn Q^jQlua^K RAM/disk 

tore j;< i:naate 

] 32K uf instant storage area for Atea/programe 
3d recreate all ll^Baw uaatantry 
numbered J aak type oommMidfi: had, s&to, (Jirsdary, 
ram0so4L mch 

Program data ^etain&l when computer is. 

itCtttdDffl 

only £9.99 

DS P*witb LnMnictmna. 



CENTRONICS PRINTER 
LEAD 

• CdnnmS. jciir (Xrt/lSfl to a fUU size Ootraiska 
faralJfil P?lnlw 

• Ehiltablfl f-aruflfl wltli Action ItapayCV or/lnal 

• AJftO workja with my Bcfhrare/GfapnuiG package 
that has parallel iffver eoflnare bullt-ai - ttiia 
WiJludoe ma^ popular wardniweMore, 

• Tijp niallty KmnnetlrinB - ribton eaiile l.BaUang. 

only £12.99 



_\ Bares at 5 6 tlnwe normal. 

□ Improved DOS support utcluding 10 sec format 

Programmed. funcAipn keys;- load, directory 
old, ate. 

□ Return tii norniai teroal at fllci at a switch. 
!JH»FY - SSOblcckfiletappier 

□ FLQU> ~ epeciai I/O loadar. 
jEus lota more. 

"J Rttedin minutee - no add ering usually 
required. {On acme 64'b the old ROM may have 
to b* d^ldered). ONUr £ | 4 99 



...-^Ot-*:-. 









BLAZING PADDLES 

A complete lightpen/graphics iUnstrator package, 

J A fuUy iooD/memu driren graphlcg package of a calibre which should cost much mare. 
J Oomptem with a fibre optical dghtpen systeiD for pin point accuracy: 
_| MulU featuro fl&ftwHTfl including 

• Raqgegfcruahes •Airbrush »R6ctan|3t •Qircte # Rubbftrbaiwuitf t> lines « freahand 

• Kcom mcdp # Printer dump • I/x^r'sare * Athmnoed colour ihItit^ - mer 200 huae.!! 

• Cut and paste hUowb shape b/ win cIcwb /'pi cftires tot* saved to/from tape/diak. 

J Baarang ftddtea will also wk with many «he-r input dewae tncJudini ; Joysticka. Mice, Graphlca 
Tablaffi, IrackbaO etc. 

J Pictures oan be saved rrom Action Reiplay and edited with mazing Toddles. 

Complete Blazing fMdles & Lightpen only £24.99 
Blazing foddles available separately for £ 1 2.99 

GRAPHICS SUPPORT 
UTILITIES DISKS 

• A range of utilities to make the most of your high res pictures created with 
popular graphics utilities or captured with Action Replays unique picture 
grabben 





• SLIDE SHOW 

• Visw yrinh &wwinte bctshie ui a j^h- shcnr type 

• t£<mt frtn; screen to screen - Mytmard or ):ijctJcfc 
xntrcl. • 'ten K'ay V un. 

• BLOWUP™ 

• A uainue uulltj/ 'ji jUIi* fc. ukB auj 1 part «f yoir- 
picm* iu-A 'ulrrw n op- u fl£2 screeii 

• E^d ilLfe uifi bttfilur with EHurerful eprti handllr^ 
tottinlili.**, t Vary aa^ u use - pimpta annaiaDds 

• Ad interesting '.ndity 



• SPRITE EDITOR 

• A Cwmttete Bpclte mUuip h.eKjt jwj create or edit sprites 

• Ml ratal? (Uiic4iy V Anlciite bo via. rticrvbnrento. 

• Aj;!ttcti Bfrptay tin captLiiT!,.'Ui«rrt pprilra wife anj 
jNTtfrara • thlB &dlt:cr Is a perfect DcmpaoJnn. 

• MESSAGE MAKER 

• Takfls yn.tr faTcunta wrean - nrtated with a grapnlaa 
packaflB or caphirsd with actum Kflsy arrf turns it aito 

a si:n::' imj screen, measa^ <r.mj)kV) with misto. 

• Ssnd ac?*ejie tu jwjt CnjandE wlLh iwbk aod '&xl 
flCrflllijis". • Slmpie text ftSiwr eaaytoufif 

• CinMw or rmiic. • An aiciang utlftj 

• ?ji^b?d acreane iftunl aloiK. 



Complete disk with all four utilities 

only £12.99 

ROBOTEIC 64 Model & Bopat Control made ft^y = 

jViiCa input for voice control 
jSoflwara features:- test rDode/anaJogua 
roee^ureiwat/vDice actfrate./digJtBj readout etc. 

JE^olleubvalue 1 ONLY £39*99 

including hardware/software/ 
mic etc. (State taj>e or disk) 



!_) Robatek 64 u a comprehensive hardwan/ 
software packa© which ftnablea jnxj to oonnect 
■junr 64,/13fl So tha nuteidB world. 

Q 4 DnAjMt dhannels - each with onboard ftiay 

J 4 input channels - each tufty buflpred 7TL 
ifiruel Bensing. 

_J Analogue input with lull $ hit conrorafoiL 




DIGITAL SOUND 
SAMPLER 

_) T1a.e new aaccpter allows jmu to recnrd any 
sound digitally into memory and than replay it 
with astounding effiactE. 

□ Playback forwai^/backwardB with eaho/ 
rerorb/riQg modulation etc. 

_| Now with hill sound editing module to produea 
outstanding effects. 

□ Full 3 bit D bo A and ADC con^retoo. 

G MIDI compatirj Le with suitable interface 
(Le. Date! unit for £29.99. e*a ad). 

U l&m effects menu includee real time display 
of waveforms. 

Q kne tn/mic Hi/Tine cut/feedbaek oantrela, 

J fbwBrfi.il sequencer with editing features. 

_J Lcad.. , 'sa« sample. 

J Up to 9 sampiae in memory at ona tune. 

_|Tape or dlak ( jjJeaae state ). 

U Gxaptete eoftwan/hardware package £49.99 
;_1 Oam-Dr\un eoftware is available separately at 
19.99 to turn your Sample? II iiita a Cem-Diwi 
GVEtaiD as ml] as a sampkag system. 




COIH-DRUM 

Digital Drum System 

J Now you can turn jour computer into a dlfljtal 
drum system. _) Hardware/eoftware pacaB^. 

□ fl digOal drum sounds in memory at one time. 
U namptete with 3 drum kits 

□ Raal drum swrnds - nat eynthesiBed. 

J Qrsaie superb drnm rhyUune wltk real and 
step time. _] Pull adJtJng.' _| Uenu drtrcn, 
_J Dusput to hi-fi or through Vt speaker. 

QUM/«mbaam. (state tapa 
only £29.99 or d^k) 

COM-DRUM EDITOR 

_| £4 drum sounds supplied cm disk to enable, 
you to enOBtnus your own drum JUL 

:_J as-aiTangS: BonnflB euppLied wsth a. Qim-Erum 
to mate new kna. 

J Vfith sound sampler hardware you can record 
your own kite, j LoadV'saw Realities. 

ONLY £4^99 disk only 




MIDI 64 

A Full Midi Interfece for m 
64/188 at a realistk price 

J MIDI in. J MIDI thru. U^iMIDIout. 
_J Oompatible with most leading software 
pactaijes lTidudlng: Sell, JMS. Advancai Mubk 
Systora. ^Jereth, Steinburg etc, 

only £29.99 
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□ NEW CLON EM ASTER™ 

Q The most effectirc tape to tape back-up board available. 

• Makes perfect backups of your 
tapes easily and effectively!! 

• No user knowlecige at all needed. 

• On board TTL logic circuity 
actually shapes the program and 
sends a perfect signal to the record 



• Bequires access to two GBM 
compatible data recorders 

• Simply press T?lay' on one 
recorder and press 'Becord 1 on the 
other - that's it! 

You can even make a backup 



cassette - producing a copy better w hile you are loading the program. 



• This is a total hardware solution 
- no programs to load - the 
results are stunning! 



than the original in many cases. 

• LE.D. indicator shows when 
data is being transferred to avoid 
excessive tape winding, 

• Works with almost any program 
including multi-loaders, turbos and 
even very unusual t#pe turbos. 

ONLY £9.99 

• Batasett&s are available far €24-99 (see other pages) 





BLUE CHIP DRIVE • raUT«4/isB™j*tiMe, 



□ W ttlt a top quality dri?B at l whbiN* 
priw. 

J&ipjrUiffltaCUt 

[J BH4FM] panw BUfgfy far cod] 

operation. 

□ VbvA ir\n otter. 

J SyppUAd aimpiflte wth all caiflw. 
- m mora So toy. 

ULTRA 
CRUNCHER 



J Thia drrre \b dow prabaWj' tba ffit+tl a>mpaflhl$ drv* ivailatik JOP Ui6 
ChnuDodcw MOW bo than mwi Qonumdorw o#D Mucb mure bo 
UiAn othar bo salted Dcmpaiibl w InQKim ttivB bean. unable to BniJ * 
pratfram bshiding tta latest that wsuld. not wnrk (At tms of Press i. 

j»BBfldteii»kEiBeifii» - tklilitiivteflt. 

ONLyCI 39-99 POT FREE 

{B jn r<f^n flwlv frHfwy iM U-0&}- 



a 



J| Mora programs far <±b\. 

IJ A ramparting pngnmft an tfrt 

•artrWgfi. 

J FadL toerinuJ/BiFtiJg nnitrnw - 
wratoirtii Du»TWJV«fi. 
_j C4Q WW tufQifir compact AA ID flfesl 
J ££0 blnti fi> wuy Eunctrai. 
Ml DCS BUHJort Jncludisig Faul formaL 

ONLY £12 .99 m wrtxtffr. 

SlftEU Saird fm mlj €7 .99 



FAST HACK EM™ 

• Mti IfrtuJe Diai - *U ea dm dJsJl- 

jSiE*blS41BiDWaF - ^idlflkniSiiilnutB. 
'jtatoWhhtar - ftsvj an mUr« protected dlafc Id 3 nmiiw 
□ 8Uf«B*raa(3opy - Uoder 9 sorovula t^pUuJJy. 
ij Copra with fltt 

J Supertax Oosrj' Intirr. itnk. Ln 39 seconds with wnfy 
J Twtn IMrn Coper - Bran (asUrl 

J Hue udwh "Fvajnaiam'" mode. Tfeea "Vnkcfe" the mora beavuy 
jwlactoJ programH wtti a pa™nwl« Par a jiarticulflr brand w rrvnn «lr^» 
prcflrim. 

_J Ws vtter jradnrf 1b infill l jHd Imaiiar*' it this ptkl 
lb; 



JROBOTARM 

- 5 Axis Movement 

— Full Function 

• Explore the fascinating science of Robotics 
with this W feature Robot Arm 

• Human like dexterity - wltfc 6 Aiib of 
mgroineiifi it ib so vnraatUs. It can manip- 
ulate small ohjecte with amazing ability 

• Easily contfoUed using 2 Joysticks (any 
9 pin type) or connect to your computer 
with our Interface- I Software to gfae 
Compute r/Rohtftic cantroJ (see Interface 
offer). 

• Gomes with AcfflSfiflrias including 'Finger' 
Jaws, Magnetic Attachment, Shove) Scoop, 
4 Stabilizing Suction Base Lege, etc, 

• Uses 4 HPS batterins (not supplied': to 
power motor flioveinent so ubcb do com- 
puter power 

• Self contained, ready to use (except bate, 
joyeticfes). 

only £49.99 

□ INTERFACE OFFER 

• Unique Software/Hardware paolsage to 
allow you to interface your computer with 
the RoDotarcn, 

• Train mode allows you to store and then 
repeat movement swuuhicsb. 

• VeFy easy to use. 

• This Interface IS not needed to use the 
Robotann but Interfacing with your 
computer has great possibilities 

only £24.99 
complete with 



EPROMMER 64™ 

J Atop qufilrty. -EWT-t^uw BFBOM prqp»amflr Iw Ui6 

[:[1]^^M^llr^fi.''Maiiln^. , 'l^tt^i'iIl^' , «5Vlrt! ZFHOMk nmpJitUT 

J WD pt^fiii ?7]6. ZKA. WmirA 27Hifi chepu. 12.5. 
21 « 25 7034. 

J Fits into UEsr jort for nsunmum mmjaiiuilAy wUi 
cartiOlfleE'EajperM Etarri etc. 

dBnoa ch«Js/vtrJy. 

J -rrtlifVTi FframcKi-64 ii Cllfl HHBl'MaiprshRnPiT!, 
rrKt frwrjiit/ and Ota. valUfl (or IMtierjr pmgmnimw 
ivjLli.ii!; ~ L r it H ! 

J Ideal oxupaiitOIl CJT bUPJrom Bhird, Cartnd(s 
Dsy^pBont ^return, w kciul nr^idin or _'i3i«U[y 

EPJWJH P*H! prq>(t. 

_J QotDW ti:mpj:li! mLh alHraLOns - phlS- tllO raiU^f 

ONLY €39-99 COMPLETE 




DISKS/STORAGE 
BOXES (LockablcJ 




For 5W 

J 60 hour* upUi 60 
J CD1C0 hoWfi ua Co iffl 

For *V 

jnoaofttH* uptoBO 
Diskettes 

i_| - DB/DD 
ij 3k A - D&'DD 



ONur 

E6.99 

ONLY £11.99 

only £7.99 
only £9.99 

only £24.DO f*r B 

ONLY £49.00 to K 



ALL ORDERS NORMALU DESPATCHED WIT HUT 48 HRS 

HOW TO ORDER 


BY PHONE 

07BE 744707 
2A br Credit Card Line 


BY POST 

Send chequeB/POa aade 
payable to 'P&tal SLccsrjr.ics' 


FAX 

0782 744293 

1JK ORDfcHS FREE - 
UlfROPBATJl) £L 
OVBBflEAB ADD 43 



ONLY €9,99 POST 



EL 

LECROniO 




DATEL ELECTRONICS WD, t KEHTOH INDUSTRIAL ESTATE p 
QO VAH ROAD, PEHTON, STOKH-ON-TSEIW; ENOLAND, 



SALES ONLY 
0788 744707 



TECHNICAL ONLY 
0788 7443E4 



C64 PROGRAM H 



Musical FX 



Creating just the right ZAP, 
POWor WHEE for your 

latest game was never easier 
than with this superb FX 

editor 



Many people are very efficient 
programmers until it comes 
to producing any form of 
sound from their computer. This is 
especially true where the C64 is 
concerned as it does not have any 
commands to deal with the a tore 
mentioned. 

This is where FX EDITOR comes 
in handy, as it will allow you to 
produce op to sixteen different fx*s for 
use in your own programs, either basic 
or machine, and will reside at any 
location in memory that is required. 
The actual editor will allow you to 
create and bank up to 102 fx's for 
future reference. 

There are 1 5 values thai effect each 
different fx, 

A brief explanation will now be 
given for each value and its effect on 
the sound you create. 



PITCH 1 ■ This actually consists of two 
values (lo and hi bytes respectively) 
that control the overall pitch of the 
current fx being played or edited. 
PITCH 2: this is also two values. These 
are treated as single values and control 
the pitch of the second and third wave 
forms respectively. 

WAVE; This value is used to select 
the waveform that forms the base of 
the 4 current fx, There are only certain 
values that will work and these are: 
[1 1] TRIANGLE WAVEFORM 
[21] - SAWTOOTH 

WAVEFORM 
[4i] - PULSE WAVEFORM 
[81] - WHITE NOISE 

WAVEFORM 

Please note, these values can be 
merged to create different fx e.g. [21] 
f [41] = [61j. The second nibble 



FX EDITOR main keys 



Figure 1 - different keys 

Function 1 

Function 2 

Function 3 

Function 4 

Function 5 

Function 6 

Function 7" 

Function 8 

KeysX / Z 

Keys+ / - 

Left Arrow 

Return 

Q Key 

CRSR Keys 



used within the editor 
Copy FX to FX 
Disk Directory 
Copy FX to FX-BANK 
Load FX data 
Copy FX-BANK to FX 
Save FX (Normal data) 
Save Stand Alone FX-PLAYER 
Save FX-BANK 
Scroll up / Down FX-BANK 
Plus j Minus 3-X number 
Auto repeat key On /Off 
Enter / Play current FX data 
Quick Reference Card (KEYS) 
Move Cursor Respectively 



Figure 2 FX EDITOR screen display details. 



PITCH 1 PITCH 2 WAVE 



00 



00 00 



no 



SP 

oo 



WAVERS 
00 00 



00 

PS 
00 



00 



ADSR PI 
00 00 



LENGTH RD 
00 00 00 



FX NUMBER ; 00 



COPY NUMBER : 00 



[00] 
[00] 



[33] 
[34] 



changes the effect ! range 0 - f . 
ADSR: These values give the Attack, 
Decay, Sustain and Release values for 
the current fx. These range from 00 
- ff. Each nibble in both bytes is treated 
as a single number from 0 - f 
23f5A=2 D=3 S=f R=5. 
PI; This is an extension to PITCH 1 
that allows you to enter a greater value 
for the pitch of the sound. 
SP: This is two separate values, each 
performing a different task. The first 
nibble determines which, if any, of the 
three waveforms are to be used or 
merged. Values to be used are as 
follows: 

[4] Combines wave 2 with the main 
waveform 

[8] Combines wave 1 with the main 
waveform 

[c] Combines all three waveforms 
If the main veform is to be used 

on its own then use value [4] and put 

a0 in the [S] section of PS, 

The second value on SP is merely 

a speed counter and can range from 

0 - f. 0 is the fastest speed and f the 
slowest. 

WAVE-S: This is used to set up the 
two secondary waveforms that can be 
merged with the main waveform 
throughout the fx as it is played. Each 
byte uses the same values as given for 
main waveform. Each of the two 
waveforms mentioned are directly 
affected by SP and PS values, 
PS; Two separate values again, the 
first nibble being a pulse value ranging 
from 0-&, Any values above 8 may 
effect sounds created after this value. 
The second number is the length of 
the secondary waveform that has been 
chosen. 

LENGTH: This is a lo and hi byte 

1 or mat to determine the actual length 
of the FX currently being played or 
edited. 

RD; This is a pulse control which will 
give you different pulse forms 
dependant upon the value (00 - ff). 

Using the FX-EDITOR 

Once you have loaded the FX- 
EDITOR there arc two different SYS 
addresses that can be used to gain 
access to the editor, These are: 
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32768 ($8000) - Cold start editor, 
and 32771 (S8003) - Warm start 
editor. 

As you have just loaded the FX- 
EDITOR you will need to cold start 
the editor so use SYS 32768. You 
should now be faced with the mam 
editor screen. If you press the Q key 
you will jump into the QUICK 
REFERENCE CARD which is just a 



little aid to help you remember the keys 
needed to create and store fx. 

Storing Effects 

The bank facility is an added extra so 
that you can create a library of named 
FX, and then create a player to suite 
your game or program. Press F3 and 
the cursor will move to the bank 



Your First FX 

First enter the data provided below 
and we will go through what each value 
does. 

Lincl - 00 06 44 06 45 0a 0b 60 
Line 2 - 40 00 61 45 10 00 00 



Press RETURN and you will see 
that the values you have just entered 
have given you a lazershoi effect, quite 
good eh! Now lets see how we can 
change it around. 

First we will change the second 
value (hi byte) of PITCH I to [16] and 
press RETURN. See how the effect 
changes dramatically from a low 
pitched lazer to a very high pitched 
lazer. We can also use the ADSR to 
adjust the volume and length of the 
FX: A=l D=f[iq / R=4 [04], note 
that the volume is higher and the FX 
is cut short. 

If we change SP to [80] and change 
WAVE-S (lo byte) from 00 to 81 you 
will hear two different sounds being 



combined to create one FX. PS if 
changed (try [65]) will give you a 
variable pulse speed. Notice the higher 
pitch because the pulse is quicker. The 
S value of PS is the length of WAVE^ 
S (hi-byte. 

LENGTH if changed will give you 
a long or short fx, try using [40] [00] 
or [00] [10]. Finally try the RD value 
which in simple terms gives a set 
Ran DOM pulse value [f9]. 

The best way to learn about the 
FX-EDITOR is not to read about it 
but to actually play with it and fiddle. 
We have included a few FX for you 
to look at and use in your own 
programs if you wish. 



FX # I - 00 H 00 04 21 F9 99 41 
40 41 83 20 00 10 00 

FX # 2 - FF FF I F F6 81 3 A 19 55 
80 61 11 60 90 90 FF 

FX # 3 - 00 2F 13 3F 13 0B 59 2B 
CF 81 00 10 05 00 00 



MACHINE-CODE INTERRUPT 

INTERRUPT SEI ;Disable interrupts 

LDA < INT ;Get lo byte of interrupt 

ST A $03 14 ; Store at interrupt pointer (LO) 

LDA > INT ;Get hi byte of interrupt 

STA $0315 ;Store at interrupt pointer (HI) 

CL1 ;Re-enabIe to basic 

INT JSRECO06 ;Call FX PLAYER 

J MP SEA31 ;Jump to main interrupt routine 

BASIC USER INTERRUPT (Add to your program!) 

10 FORT=0 TO 20: READ DT:POKE 896+T,DT:NEXT 

20 SYS 832: PRINT "DONE*:END 

30 DATA 120,169,141,141,20,3,169,3,141 

40 DATA 21,3,88,96,32,6,192,76,49,234 

If you have no previous knowledge change the reversed numbers to the 
of machine code or hexadecimal, then address you set the player, 
use the set values [ECO] otherwise 



section of the screen. Using Z and X 
to scroll up and down in the bank and 
CRSR LEFT / RIGHT to choose 
column one or two. 

Once you have chosen the place to 
store your FX press RETURN and 
then type the FX-NAME. Press 
RETURN to enter it into the bank. 

F5 key is the exact opposite of 3, 
when pressed you are prompted to 
enter a BANK number. When you 
have entered a number between [$00] 
and [$65] press RETURN to copy the 
FX from the BANK to the editor itself. 

Fl key is similar to 5 but copies 
FX to FX using a number between 
[£00] and [S0f], 

FUNCTION keys 4, 6 & 8 are self 
explanatory, just enter the filename 
required and press return. All three 
functions have an error check routine 
provided. 



Creating a Stand-Alone Player 

This is the main objective of the actual 
FX- EDITOR. A player that will run 
independent of the editor and can be 
placed at any location in memory. 

When you have designed all of 
the FX that you require for your 
game/ program it is time to create the 
player. 

To create the player you must have 
all of the FX needed stored in one of 
the 15 different easy access FX. When 
this is done press F7 key and you will 
be asked for a player address. This is 
the address at which you would like 
the player to reside and can range from 
[04] (SCREEN) to [fc] (KERNAL- 
ROM/ RAM), For now we will use 
[cO] (ScOOO) so enter CO (RETURN) 
or use your own. The editor will now 
save your stand alone player. Use F2 
to get a disk directory. Notice the 
editor takes up 4 BLOCKS on the disk, 
this will never change no matter how 
many fx you use! 

Using The Stand Alone Player 

This is probably the hardest part of 
all as you require a small interrupt to 
run the player in real time. 

For machine code users this should 
be no problem, you can use the 
program below or just put a JSR £ 
-06 in your own program, — is your 
player address in this case CO. 

Basic-users must set up an interrupt 
using data statements to place the 
machine code in memory, again you 
can create your own or use the one 
provided!!! W 



L 
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M X 
k and 
boose 




for Sale 



If you think that one of our programs looks very interesting, but you cant 
afford the time to type it in then our software service will help you out 



i 



t's three o'clock in the morning. You sit at the computer 
keyboard having Just finished a marathon typing session 
entering one of the superb programs from Your Commodore. 
Your fingers reach for the keyboard and press the letters R, 
Uand N. Yoy press RETURN, sit back and nothing happens' 
Everyone has probably faced this problem. When it does 
happen it's a matter of spending hours searching through 
the program for any typing mistakes. No matter how long 
you look or how many people help you, you can usually 
guarantee that at least one little bugslips through unnoticed' 
The Tout Commodate Software Service makes available 
all of the programs from each issue on both cassette and disk 
at a price of £6,00 for disk and £4.00 Tor cassette. None or the 
documentation for the programs is supplied with the 
software since it is all available in the relevant magazine. 
Should you not have the magazine then back issues are 
available from the following address: 

INFQNET LTD, 5 River Park Estate, Berkharnsted, Herts 

HF4 1HL. 

Tel: (04427) 76661 

Please contact this address for prices and availability. 
The Disk 

Programs on thedisk will also be supplied as totally working 
versions, i,e, when possible we will not use Basic Loaders 
thus making use of the programs much easier. 
Unfortunately at the moment we cannot duplicate C 16 and 
Plus/4 cassettes. However programs for these machines will 
be available on the disk 

What programs are available? 

At the top of each article you will find astrapcontaining 
the article type, C64 Program etc So that you can see which 
programs are available on which format, you will also find a 
couple of symbols after this strap. The symbols have the 
following meaning: 



This symbol means that the program is available on cassette. 



Please Note 

Since the programs supplied on cassette are total working 
versions of the program, we do not put disk-only programs 
on tape. There is no sense in placing a program that expects 
to be reading from disk on to tape. 

APRIL 1988 — 

AUTO START MAKER — Give your disk programs that 
professional look by making them auto-start (C64 Disk 
Only). 

CLEAR WITH BASIC — A series of short Basic routines 
illustrating various ways of clearing your C64. 
TABULATE — Format your numerical printouts with ease 
(C64) + 

Commodore Modern Revealed — A small basic program 
showing how you can write your own programs for your 
Commodore modem. 

MAKING GEOS BRITISH - Have you ever wished that 
GEOS had a £ sign or that GEOdex had British addresses 
— modify your GEOS programs to do just that (C64 disk 
only). 

EXTENDED BACKGROUNDS - Alter the background 
colour for every screen line — a still display all 256 characters 
(C64). 

GYROSPEED — Transfer your single part programs from 
C64 tape or disk to turbotape, 
ORDER CODE 
DISK YDAPR88 £6.00 
TAPE YCAPR88 £4.00 



MAY 1988 



These programs are available on disk, 



DESIGNER — A powerful drawing package for C64 
owners. 

8fl COLUMN VIDEO - A simple SO column character 
designer for the CI 28 plus disk, 

CHARACTER GRABBER - Grab your favourite C64 

character sets and use them in your own programs. 

ADVENTURE KIT V - The fifth part of our continuing 

library of C64 adventure writing routines. 

Cm FKEYS SWAPPER - Store four sets of function 

key definitions with this handy utility, 

S CREENDR A W 64 — A powerful C64 character and 

background editor for producing your own scrolling 
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ORDER CODE 
DISK YDMAYB8£6,00 
TAPE YCMAY8S £4.00 

JUNE $8- 



D1RECTORY EDITOR - A superb utility that allows 
you to alter your disk directories as well as add comments 
(C64 disk only), 

30K RAM DISK — Turn unused memory on your C64 
into a pseudo disk, 

BASIC LISTER — List a Basic program stored on disk 
without having to load it into memory (disk only), 
EASY BASIC TOOLKIT — Give your C64 over 30 new 
basics - including the ability to store libraries of subroutines, 
DISK SECTOR EDITOR — Examine the contents of your 
Commodore 1541 disks (disk only). 

ORDER CODE 
DISK YDJUN&8 £6.00 
TAPE YCJUN88 £4.00 

JULY 'SS 1 1 
EAS1PRINT - Now C16 and Plus/4 owners can access 
their printer functions with a set of 60 easy to use Basic 
commands (available on disk only). 

HANDY INPUT ROUTINES — Make your Basic 
programs idiot-proof and more attractive with these two 
Basic input routines (C64). 

MAKING MUSIC — A simple C64 synthesiser to 
accompany our popular series, 

DIY PARALLEL INTERFACE - Use this software and 
a lead of your own manufacture to drive a Centronics printer 
(C64) 

CP/M CENTRONICS INTERFACE - Give your 128 in 



CP / M mode access to a Centronics printer,. 
CASSETTE INLAY PRINTER - Use your printer to 
produce neat inlays for your cassette collection (C64). 
DISK ASSEMBLER — Dissassemble your programs direct 
from disk with this program for the C64 (Disk Only). 

ORDER CODE 
DISK YDJUL88 £6 00 
TAPE YCJUL88 £4,00 

AUGUST *8 



MAKING MUSIC - Programs to accompany August's 

installment of our super music series (C64). 

SHORT INTERLUDE — Overcome the problems of 

handling more than one interrupt with this handy routine 

for machine code programmers (64). 

TAPE ORGANISER — A high speed program filing system 

for cassette users. <C64), 

SPILT BAUD RATE TERMINAL - Drive an RS232 
modem with this TTY software for C64 or CI 28, 
SPRITE LIBRARY — Aeroplanes are the subject of this 
installment {C64), 

EDUCATING SYDNEY — Create an image of the SID 
chip in memory so that you can see what it's up to whenever 
you require (C64K 

SIMPLE — Give your Plus/ 4 the facility to use Icons and 
pull down menus. Available on disk only< 

ORDER CODE 
DISK YDAUG8S £6,00 
TAPE YCAUG88 £4,00 

Cassettes or disks are available from March 1986. Pkase 
ring the editorial office (01-437 06261 tor details of these. 
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ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



NAME 



SEPTEMBER 88 



QTY 



SEPTEMBER 88 



OVERSEAS POST £1 



TAPE/DISK 



TAPE (£4 JO) 



ORDER CODE 



PRICE 



YCSEP88 



DISK {£6,00} 



YDSEP88 



TOTAL 



NAME 

ADDRESS. 



POSTCODE . - - - ■ ■ 

I enclose a cheque/postal order for £ made payable to ARGUS SPECIALIST 

PUBLICATIONS LTD, 

All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST 
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH, 
Please allow 28 days forjjdjvery^ 
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All computer games tend to follow certain fashions. 
Somebody comes up with a new idea and within 
the next few months, there are a dozen clones on 
the market. Recent examples would include Gauntlet type 
games and vertically scrolling shoot em-ups. If we keep 
to the fashion analogy, then Dark Castle, the latest game 
from MirrorSolt is best likened to flared trousers! 
Something that you thought disappeared years and years 
ago but about which there is always the odd rumour of 
an impending comeback. (What is wrong with flares? I still 
have several pairs in my wardrobe- Ed) (Enough said - 
GRH) r 

Dark Castle is a platform game and perhaps some of 
our readers are too young to remember the heady delights 
of Manic Miner and the like but the basic theme is the 
same. The intrepid hero climbs ladders and ropes, leaping 
over gaps and all the time avoiding whatever nasties his 
quest happens to throw at him. 

Your quest in this case is short and to the point, Enter 
the castle and kill the Black Knight. No explanation is given 
as to why this should be necessary. As in armies all over 
the world, you are not paid to think, only to blindly carry 
out orders. So it is that you cross the drawbridge into the 
castle. It creaks shut behind you cutting off your only line 
of retreat. 

Finding yourself in the entrance hall, you are confronted 
by four doors. These lead to areas known as Fireball, Shield, 
Trouble and Black Knight. Select one and the game begins 
in earnest. 

At the start of the game, you have only a bag full of 
rocks to defend yourself with. How quickly you learn how 
to master the art of throwing these determines how long 
you arc likely to stay alive. You can adjust the angle at 
which you release the rocks from up above your head to 
somewhere just missing your toes. As various creatures start 
aiming themselves at you, a working knowledge of basic 
trigonometry could prove useful. 

Bats start off attached to the ceiling and this offers your 
best chance of hitting them. Better a stationary target than 
a moving one. Vultures line up like squadrons of mediaeval 
space invaders. The floors are infested with rats. Bites from 
these, whilst not fatal, do require an elixir to rid you of 
such wonderful diseases as plague and rabies. 



Dark 
Castle 

Apart from these minor inconveniences, it only remains 
to avoid the guards, mutants, henchmen, gargoyles, dragons 
and the like. Many of these are only stunned when you 
hit them and quickly regain their previous menace. This 
wonderful assortment of fauna doesn't poison you, it merely 
kills you. Fortunately, some kind person has left lots of 
bags of boulders casually lying around the dungeons, just 
waiting for you to pick them up. There is also a reasonably 
plentiful supply of elixirs. 

Before you get to meet the big baddy, you will have 
to find a key that lets you into his domain. Gossip also 
has it that you stand precious little chance of winning the 
final encounter unless you also have the knowledge of 
fireballs and possess the shield. The wizard is the man to 
see about the secrets of fire. Once gained, every boulder 
that you casually toss around will become a hall of the 
hottest flames, burning to a crisp everything that gets in 
its way. The shield, when found, will render you temporarily 
invisible and so must be used sparingly. 

The castle itself does not seem to hold many terrors. 
There is the odd trap door but most of the damage is done 
by its guardians. My favourite amongst these has surely 
got to be the whip henchman. Casually flogging some poor 
prisoner, he stops only when you creep up behind him and 
belabour him about the head with a handily placed mace. 

Graphically, I found the game very disappointing. The 
characters are small and jerkily animated. Colour is almost 
non-existent and the overwhelming impression is grey. The 
whole thing looks very dated. Sonically too, some of the 
effects and music are way off beam, especially a horrendous 
rendition of the opening of Bach's famous Toccata. 

All this had the effect of putting me off the game. 
Gameplay itself is not too bad although a little fiddly but 
overall, Dark Castle failed to capture my imagination. And 
that is despite being a fan of platform games. 

G.R.H. 



Toitchline; 

Title; Dark Castle. Supplier; MirrorSofi, Athene House, 
66-73 Shoe Lane, London EC4P4AB Tel; 01-377 4645 
Price; £8.99 (Ca) £12.99 (Disk). 
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Buggy Boy 



SCORE SP 
lObO £25 




I f games like Pole Position let you pretend thai you 
are some great Formula One racing driver, it is difficult 
at first glance to see the attraction behind other car 
simulations. As is often the case though, first impressions 
can lead you astray. Buggy Boy, Elite's conversion of the 
Tatsumi arcade game, offers the one ingredient that seems 
to be missing from a lot of the present crop of computer 
games - it is great fun to play! 

Certainly, your car is no Ferrari. The Baja Bug looks 
more like a jeep with four badly swollen tyres. But then 
how many Ferraris do you know that can hit a log at over 
two hundred kilometres per hour, bounce off it, fly through 
i he air and land safely on the other side? 

There are no other cars to compete against either. It 
is simply a case of you against the clock and the obstacles. 
The obstacles usually win. 

There are five different tracks to test your skills on. 
The first one - off road - is simply a continuous loop. 
Complete one lap and you get to go over the same ground 
again and again. The other four, with the original names 
of north, south, east and west take you off into the sunset 
or towards the icy wastes depending on which direction 
you choose. 

The object of each course is to reach the next staging 
post before your time runs out Success gives you an 
extended play allowing you to aim for the next one and 
so on. 

Control of the car is straightforward. All controlled via 
the joystick, it consists of a simple left, right, accelerate, 
brake and a choice of low or high gear. Most of the time 
is spent going flat out in top gear. The only time you realty 
need to change down is after you have hit something. Driving 
is not the problem though. It is the obstacles. 

Hitting a wall or tunnel or driving off a bridge into 
the water tends not to do your car very much good and 
you come to a complete standstill wasting valuable seconds. 
Colliding with boulders, gates, barrels and the like rolls 
the buggy head over heels. You slow right down but don't 
actually stop. One way, and indeed sometimes the only w r ay 
to avoid a hazard is to deliberately drive into a log. This 



causes you to bounce and hopefully fly over a series of 
gates blocking the road or whatever. Another trick is to 
make use of any banked track that happens to be around. 
Hitting a mole hill or tree stump flips the buggy onto two 
wheels. It is perfectly safe to drive like this providing that 
you know how to get down again. It is all too easy to 
tip the car over by steering the wrong way. 

Points are awarded according to how far down the road 
you get before your time runs out. There is however another 
major source of points and one that is more than likely 
to cause your downfall. Scattered all over the track are 
a series of coloured flags and gates. Hitting a flag or driving 
through a gate gives you the point value associated with 
it. These range from 30 to 500 points and the problem 
is that all the high scoring ones are cunningly placed near 
the obstacles so that should you try to aim for them, you 
considerably increase the risk of your having an accident. 
Hitting the coloured flags in the correct order gives you 
a few seconds to collect bonus points from the flags and 
gates and you can also collect extra time. Driving through 
a 'time* gate adds two seconds to your clock. This might 
not sound very much but it can make the difference between 
reaching the next stage or not. Again, you have to make 
sure that you don't hit anything or you end up losing more 
time than you gain. Occasionally bonus objects appear such 
as footballs that disappear satisfyingly into the distance 
when you hit them. 

The game looks bright and colourful although the 
graphics are not in the lop notch and some such as the 
explosion when you crash are downright disappointing. 
Sadly as well. Buggy Boy is bugged which is something 
of a bung**. If you manage to land on top of a boulder 
or on the edge of the river, the game simply hangs up. 
That apart though, Buggy Boy really does have that 'just 
one more go' feel to it and 1 thoroughly enjoyed playing 

' (f.R.II. 

TouchUne: 

Title: Buggy Boy. Supplier: Elite, Eastern Avenue. Lichfield, 
Staffs WSI3 6RX. Price: £9.95 (Ca) £14.95 (Disk). 
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BARD'S TALE III 




You know the old saying that "when the going gets up to 1500 points worth of damage with a Fatal Fist spell, 

tough, the Bard goes drinking" In the third biggest Many Bard's Talers feel that fighters have a raw deal 

and best game in the Bard's Tale series the Bard as they keep the magic users alive long enough to gain 

will need a lot of drink since it's going to get very tough. in power but then they fall behind. In Bard's Tale III a 

Now Skara Brae is in ruins, the equipment shop, fighter can also wield magic by becoming a Geomaneer. 

Roscoe's emporium and most of the taverns are little more The fighter can be changed from anything from a Bard 

than a pile of rubble. The Mad God Tarjan has been at to a Hunter, Rogue or Monk and must find the single 

work- location in the game where he can change. If he does this 

Soon you discover that Skara Brae was not the evil he loses all his previous special abilities, such as a Bard 

one's only target and he now must be slopped. What you will loose his songs, a Hunter his critical hit ability, a Monk 

now face makes your encounter with the evil Wizard Mangar his armour class bonuses, in return for predominantly 

seem like a fond memory. Armies of Paladins and offensive spells, 

Archmages have fallen but now great heroes once again Most will feel the transition is worthwhile as the level 

iorm into a small party this time to do battle with the one spells include the Earth Dagger that cuts down a group 

Mad God himself. In your party should be a thief as the from 40 feet for 200-800 points of damage, Earth Song, 

thief could be the only way to complete your hazardous reveals all the booby traps in the area and Earth Ward 

quest that leads from a starter dungeon to battles across zaps them all. Then the spells can wipe a group of enemies 

seven dimensions and a final conflict with Tarjan himself. from 50 feet. It costs 80 spell points but it's quite effective. 

However, those battles are many weeks away as your Bard's Tale III is not only bigger than the others it 

meagre level one and two characters that begin the game is also better as now a built-in map function guides you 

have enough trouble staying alive against vipers and bandits around the wilderness and provides dungeon maps while 

and must put ideas of grappling with gods out of their underground. If you look far enough youll find the one 

mind until they've at least conquered the starter dungeon. and only tavern that's still serving drinks to top up your 

Bard's Tale fans will of course know that in these a bards, a shrine for some quick but pricey cures and the 

starter dungeon means you have to be over level 10 to refugee camp where you can add new characters to your 

stand a chance of taking out Brilhasti ap Tarj whose a party. You can now also save the game at any time and 

nasty piece of w ork and one of Tarjan's minions. So any place which cures one of the minor quibbles that spoilt 

inevitably your first session consist of quick forays into it's predecessor. 

the Tarj's lair to grab some experience points, treasure and The result is an extremely playable and enjoyable game 

maybe even some weapons since there's nowhere in the that's the software equivalent to a good book as you just 

town left to buy them. won't be able to put it down. I've been exploring the game 

Luckily, the review board still stands but is now only f (J| ~ days now and have a party of level nine characters 

manned by an old man but he can still review your chances that are now ready to delve deeper into the game. However, 

for advancement. Class changing, provides a source of l*m still a long way from reaching another dimension or 

information and procides over changes in class. even deciphering the three level cardboard w r heel included 

Bard's Tale 111 has not only 500 monsters, over 100 in the game box, 

spells, seven dimensions and 84 dungeon levels to explore, K you want to cut corners you can load in your party 

it also has two new classes of magic user. from Bard's I or II but 1 wouldn't recommend it. Instead 

The Chronomancer takes a lot of developing as he must savour every minute of this exceptional game. T.H* 
have learnt all seven levels of spells in three classes then 

he becomes the magical equivalent of a taxi to take you Touchiine: 

to the other dimensions. They lose all the spells they learnt Title: Bards Tale ill Thief of Fate, Supplier: Electronic 

to become a Chronomancer but gains access to some Arts, Langtey Business Centre, it -49 Station Road, 

particularly effective spells that can send and retrieve people Langley, Nr Slough. Berks. SL3 7YN. Tel: 0753 49442. 

from the grave, cure old age and at the highest level cause Machine: C64. Price: £14.95. 
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CG4 PROGRAMMING 



C64 Sampler 

OK f so the sound out produced using this program may 
not be studio quality but playing with your own sound 

samples is great fun! 



By S.R. Thorn 



Ever since my early days with my 
trusty C64 I have wanted it to 
sample sounds so 1 could play 
them backwards, forwards and at 
different speeds. The only way that I 
was able to do this was by using fairly 
expensive hardware. Until now that is, 
C64 SA MPLER uses just your C64 
and Commodore cassette recorder to 
sample sounds. Although the sample 
quality is not as good as an expensive 
sampler some excellent results can be 
achieved. 

The program allows you to create 
two different types of samples. The 
first type of sample lasts for about two 
seconds and can be cropped and 
played forward or backwards at 
different speeds. The second sample 
lasts quite a bit longer at around 13- 
14 seconds, However, this cannot be 
played at different speeds. 




Getting Going 

When you start C64 SAMPLER a 

menu appears that will offer you the 

following choices: 

L. Cue tape 

2,. Sample (L) 

3.. Sample (S) 

4.. Play Sample 

5„ Menu 2 

6.. Quit 

The first option allows you to cue your 
tape to the correct position for your 
sample. When you press play on the 



cassette recorder, whatever is on the 
tape can be heard through youT TV 
speaker. Once the tape is positioned 
correctly, press the spacebar and you 
will return to the main menu. The tape 
will stop at its current position and 
not turn again until you either select 
option I again or select one of the 
sample options. 

The second and third options are 
the two sample options. Selecting the 
option 2 makes a long sample of the 
sound. To use it you must first press 
play on the tape before selecting the 
option, otherwise you will end up by 
loosing valuable sample time while 
pressing play. The same applies for the 
short samples (3). 

Play sample, plays back the sample 
which you have just made. If there isn't 
one in memory then this command will 



not work. 
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Option 5 moves you onto the 
second menu which is explained later. 

The last option allows you to quit 
the program, to restart it type in RUN. 
If you had a sample in memory at the 
time of exiting the program. Type SYS 
2080 to return to the program without 
losing the sample. 

MENU 2 

The second menu has options which 
allows you to play the sample 
forwards, backwards and change the 
speed. The second menu has the 
following options; 

1. Play sample in reverse 

2. Change the speed of sample (S) 

3. Manual play (S) 

4. Crop sample 

5. Screen help 

6. Kill sample 

7. Main menu 

Note the options with an (S) on the 
end indicate that this is for short 
samples only. 

Option 1 is self-explanatory. Upon 
pressing 1 you are asked if you wish 
to play the sample backwards or 
forwards, 

To change the speed of the sample 
use option 2. This will only alter the 
speed of a short sample. The current 
speed of the sample is shown. Pressing 
the V sign increases the number, 
decreasing the speed and the *-* sign 
to decrease the number, increasing it. 
This option changes the speed of 
playback for both forwards and 
backwards playing. To exit press the 
runstop key. 

The manual play option, which 
again only works when a short sample 
has been made, allows you to play your 
sample, cropped or otherwise, at set 
speeds either backwards or forwards. 
It is similar to a piano only the samples 
do not play a proper scale. The keys 
used are Q,W,E,R,T,Y,U,I,0,P 
which play the sample forward at 
different speeds starting with the 
slowest speed assigned to Q and the 
fastest speed assigned to P. Keys 
A^D^CHJ^L, play the sample 
backwards at different speeds. Press 
the runstop key to end this selection. 

If there is a small part in your 
sample which you wish to extract and 
play back then you use the crop sample 
option. This gives you the choice to 
restore the values back to default so 
you can hear the whole sample again 
or crop the sample. When you select 




to crop the sample press SPA CE to 
start the sample, To mark the 
beginning of where you want to crop 
the sample press the CTRL key then 
press SPACE to mark the end of your 
sample. When you press SPACE the 
sample will stop and the new sample 
can be played back by selecting option 
one and pressing *F for forward. If 
you make a mistake then simply do 
the same process until you get the 
sample you require. Pressing Run Stop 
returns you to menu 2 again. 

Menu option 5 gives on screen help 
just in case you get into a muddle. The 
on screen help is only very brief. 

The last option is kill sample. If 
you get fed up of your sample then 
select option 6 and the computer will 
ask if you wish to clear the computers 
memory. At this prompt you should 
either press Y or N, 

How It Works 

When I produced the program 1 tried 
to keep as much memory as possible 
free for the sample area, The program 
has 1024 bytes of machine code low 
in memory between $0801 4OC00 or 
for those who prefer it in decimal 2049- 
3072. This merely contains the shell 
of the program such as the menu 
drivers. The actual sampling routines 
are located under the Kernal ROM at 
$EO0O-$FFFF or 57344-65535. Not 
all this area is actual coding. The first 
half of the Kernal contains the screens 
for the two menus. Each screen takes 
up 2K bytes of RAM. I K for the screen 
data and IK for the screen colours. 
The actual code starts at $FOQ0 or 
61440. The Help screens are located 



under the VIC/ SID I/O area which 
is at SD000-SE000 or 53248-57344. 
There are four screens each 1 K. bytes 
long r In order to get at all these 
routines some bank switching has to 
be done. 

I had thought of placing the whole 
program under the Kernal ROM but 
then hit upon a problem when I wanted 
to use kernal routines such as the 
Chroui routine. This was because 
when the kernal is switched out you 
are unable to use it until you switch 
it back in again. I decided to split the 
program and have half of the program 
in the Basic area of RAM and the rest 
under the ROMs. 

The actual sampling routines are 
quite simple. They use the same idea 
as the normal kernal loading routines, 
The key location is SDCOD or 56333. 
This location changes when a tape is 
playing into the computer. Bit 4 of 
SDCOD is altered and can be either 
set or not. When it is set then the 
computer pokes 54296 with 15 thus 
producing a click. When the bit is not 
set then a 0 is placed in 54296. This 
has to be done very quickly in order 
to get the best quality sample. All 
interrupts are turned off and the screen 
is blanked to get as much speed out 
of the computer as possible. Because 
there is only one bit affected the sample 
is unable to reproduce amplitude, if 
it samples something too quiet then 
it will only pick up small parts of the 
sound. The short sample routine is the 
simplest because the computer reads 
the location SDCOD and checks to see 
if bit 4 is set. If it is then it not only 
places 15 in 54296 but also places it 
in RAM. If the bit was not set then 
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C64 PROGRAMMING IH 



it places a zero in RAM, By the end 
of the sample the memory between 
S0CO0 and SDOOO will be full of either 
$OFs or SOO's. 

It becomes an easy task to 
reproduce these sounds once in 
memory by reading them back out of 
memory and storing them directly into 
54296. However, this is a waste of good 
memory only storing one bit of 
information in an eight bit memory 
location. I therefore made a routine 
which reads SDCOD and checks if the 
bit is set or not If the bit is set then 
the computer sets the carry flag. If the 
bit is not set then the computer clears 
the carry flag. Then the carry flag is 
rolled onto an eight bit number. This 
is repeated eight times so that at the 
end you get an eight bit number 
containing eight times more 
information than the previous method. 
This is then stored in memory. Then 
to play back the sample the bits are 
rolled back into the carry flag. If the 
carry flag is set then $0F is placed in 
the SID volume and if the carry is clear 
then $00 is placed in the SID volume 
(54296). That is all there is to it. The 
reason why you can not change the 



speed of a long sample is because the 
routine is too long and can only just 
playback the sample at the normal 
speed. 

While writing the program I was 
going to add a load and save feature 
but decided against this when 1 realised 
that it would take far longer to save 
the sample to either tape or disk than 
it did to make the sample in the first 
place. 

Getting it all in 

The program is quite large and will 
take quite a bit of typing in. There 
are three sections to it which need to 
be typed in. When they are all correctly 
typed in the programs will read the 
data and store it in the basic area 
starting at $0801. It is for this reason 
that there is a little boot program 
which is to be typed in and run first. 
This program relocates the start of 
basic by poking Locations 43 with 1 
and location 44 with 64 and then 
performing a NEW, The program then 
loads the first data loader called 
DATAL When run D ATA I will read 
the code and start to store it in 



memory. When this has been done the 
program will load DATA2 into 
memory and will run. Then when this 
program has finished it will load the 
final data loader called DAT A3. When 
this has read all the code it will ask 
you to press return to save the 
program. Ensure, if you are saving to 
disk, that you have a disk with enough 
space on it, about 47 blocks or more 
should be enough. If you are using tape 
then you should change all the you 
see to , 1 *s + 

All the programs have a checksum 
at the end of each line. However if 
the program gives an error and the line 
number it gives you does not have an 
error in it then try looking at the line 
before it or the line after it. 

Hints and Tips 

When sampling a sound it is beat to 
look for sounds which are not too 
complex and are clear. A whistle will 
sample quite well. It is best to 
experiment with different sounds and 
see how well they sample. You could 
start by sampling a Commodore 64 
computer tape. 




TRILOGI 



COMPUTER PROBLEMS? 



KEYBOARD 




A PROFESSIONAL 
DIAGNOSTIC 

CARTRIDGE 

FOR TOUR CM, 

TESTS:- 



* JOTSTKK PORT 



* SERIAL PORT 


* USER PORT ^ 


* CARTRIDGE POffT 


* bask: ROM 


* KERN AL ROM 


* CIA CHF5 j 


* VIDEO CHIP! VIDEO BANKS 


' SOUND CHIP " 


* IWI 4 IRO INTERRUPTS 


* CASSETTE KEY PRESS 




CALL A DOCTOR! 



DOCTOR COMPRISES, 64 DOCTOR CARTRIDGE, 
USER & SERIAL PORT TESTERS, AND — 



CASSETTE DATA 



* EVffl TESTS YOUR JOYSTICK 



64 

DOCTOR 



- THE ONLY COMPREHENSIVE FAULT DIAGNOSIS 
& REPAIR GUIDE AVAILABLE. 

' EXPUUN4 STIPtr FTEP! HO* TtHjOCATlE FAULTS I WBSffi CHlPi 

- hcw to oaftwwfiJE ™e jtErtowa 

" IWtiJlXJfS- CpMMOQORE RWT *WJWKR (SLUM. 

■ fIJI.l C* T¥*S £ HVI3, - MAW KJgh^QJ^-rOTW TWMX- 




SIMILAR RIVAL PRODUCTS 



LOADING 



£8" 



£1* 



991 



DATASETTE DOCTOR 

THE ONL¥ COMPLETE DATASET TE SERVICE A ALIGNMENT K IT, 

► o^iAfljufl augment Tiw3TE$TiiwmvmPB0i£ «mtment 

CHECK QftTMEHECKUHiT jHOutiUf E^CntONK MM,1* 
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CHECK, f OR ELE 
ISlttfrtHtPftt 



5HCMSltFI«)iaFBC5MTVl 
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DRAFT, OF QUOTE 
YOUfl ACCESS Q17 VISA 
NUMBER 



PRK EA INCLUDE RECORDED 
DELIVERY & VAT PROMPT 
DISPATCH FREE CATALOGUE 
WITH EVERY ORDER. 



or the 

DRIVE 
DOCTOR 

WITH TUTS COMPLETE KIT YOU CAN CHECKS 



^ CHECK WW? PeflFCrtWNtE SPEtwmGHMUPMlEiAVWG TEST 



► CKCK LQWDIWG PEHFOWMMUCe FECIAL TlHiBOLOlftOWiTKT 
p ClEAIV t DEW* WEnE TAPE HEAd OEANER-KMAGNElEfR 



EXPHES& EJtLPJ'EHY A 
- ADD El « 



PLEAJ£ ADO ^-5* 



■ HEAD AJJGHMENT - urnqm c»a makes atturcw setting c j^y 
t HEAD MOVEMENT - Showl. up wear & friction r ^^u^QMPtETl^ 
t BACK- STOP SCTTIWG - Crural but ray Tft adjust. J 



# MOTC* 



— Showi 5p«d eirran. 



* ALSO ihowrt L* free play &. faulty tfmfflW. 



Trilogic Dept.YC ( Unit 1,253 New Works Road Bradford, BD1 2 OO P. Tel. 0274 691 us 
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► BASICS 

Unleash the hidden graphics power of your 128. At 
last, your Commodore 128 can rival the 16 bit micros! 
Imagine your 138 in 80 columns producing a resolution 
of 640 at 200 in mono and 640 x 192 in 16 colours without 
any additional hardware! (640 x 400 version available 
soon.) Sounds impossible? Not with Basic 8, the new 
graphics language extension. 

Basic 8 adds over 50 Hi-Res graphic commands to C128 
Basic Just select one of the many graphics modes and 
draw 3-D lines, boxes, circles and a multitude at solid 
shapes with a single command. We've even added 
commands for windows, fonts, patterns and brushes. 

To demonstrate the power and versatility of this 
graphics language, we have created Basic Paint a 
flexible icon-based drawing application program. Basic 
Calc, a full featured spreadsheet and Basic write a 
simple to use word processor with a multitude of fonts. 
Also included is an icon based desk-top utility which 
provides quick and convenient access to each of your 
own Basic 8 creations, 

AIL this graphics potential is yours for £34-95, 64k Video 
RAM upgrade kit £19.95 and The Beginner* Guide to 
Basic 8 with disk £19.9 B. 



^ 1541/11 Disk Drive Alignment Package 

Problems with your disk drive? The alignment package 
reports the alignment condition of the disk drive as you 
perform adjustments. On screen help is available while the 
program is running. Includes features for seed and head 
stop adjustment Allows you to test each full and hall track 
as you realign the drive. Complete instruction manual on 
aligning both 1SJ1 and 1541 drives. Even includes 
instructions on how to load the alignment program when 
nothing elBe wiU load Works On the CG4, SX64 and 12a in 64 
or 133 mode. Only £24.95. 



^ 1571 FIX ROM 

Are you experiencing any oJ these problems with your 
1571 disk drive, Errors when using Superbase? Device Not 
Present Errors? Major problems when 2 or more open 
files? Takes forever to recognise a flippy disk? If you have 
one or more of these problems then you need 1371 FIX 
ROM, developed by Commodore Inc USA, just plugs in, 
solves over 19 main problems. Only £24,45. 

^ Commodore 1581 Disk Drive 

The New Commodore 1561 drive is now available for the 
C126 or C64, This drive otters one megabyte of memory 
THREE/THOUSAND ONE HUNDRED AND SIXTY blocks 
free, (BOCK formatted capacity), and a very fast EIGHT 

continued 
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► You don h t need a new computer to join in the desktop 
publishing revolution! With Page Builder and Page 

Illustrator from PATECH Software, your Commodore 138 can 
compose professional-looking pages. 

Page Builder and Page Illustrator are stand alone programs; 
each with a specific function to perform. Whether used 
singly or as an unbeatable team, the Two Constructive 
Ideas are designed to make maximum use of the C128"s 
native power. They were created by publishing 
professionals who put that power where you need it most - 
into real performance and utility not bells and whistles, 

^ Page Builder 

Bring the power of personal publishing to your C128. 
Integrate text and graphics to construct everything from 
high quality newsletters to professional business forms and 
presentations. Layout and design is quick and straight 
forward import text created with your word processor 
Wrap it around graphics created with Page Illustrator, then 
change the look by using a different font or repositioning 
graphics. Only £49.95 

^ Page Illustrator 

At lut, an 80-column high-resolution drawing package 
that's powerful and easy to use. Create colourful graphics 
or have Page Illustrator assist you in drawing simple 
geometric figures. Create clip-art from any portion of the 
screen, then mirror, reverse, or flip it Import graphics from 
popular drawing packages for your own creations. Page 
Illustrator is a window and Icon system presented in flie 
Amiga Desktop style. Only £29.55. 

THOUSAND Characters per second loading rate Software 
for this new drive includes, Viza Write Classic, HackPack 
Petspeed, Oxford Pascal, CAD pak. Chart Pack, Fontmaster, 
Spellmaster and much mere. Using a package called Super 
81 Utilities most software can simply be copied across to 
the new format The drive is available for £184,95. 

► The CP M Kit & Users Guide 

The CP/M Kit introduces and explains the unknown 
third mode of the C12& The CP/M Users Guide is a 300 
page book by Abacus Software covering ali aspects of 
CF/M, Subjects which include the system disk, resident 
commands and disk copying are described in detail, The 
CP/M kit contains over 00 CP/M programs including a 
word processor, chess game and a disk cataloguing 
program accompanied by a detailed guide to runriing 
programs in CP/M. The CP/M kit and Users Guide 
Only £34.95, 

^ Super Disk Utilities 

The ultimate utilities disk for the 1S71 disk drive and 
C128 computer. Copy whole disks with 1 or 2 drives- 
change disk format, perform CBM DOS, CP/M and MS-DOS 
utility functions, scratch, un scratch, lock and unlock files, 
write protect disk, contains disk editor, drive monitor, 
irnrque RAM writer and more. Ofcly £24,95. 



p The Big Blue Reader 

New from SOGWAP Software Inc., The Big Blue Reader 
is ideal for those who use IBM PC compatible computers at 
work and have the Commodore 128 or 64 at home. The Big 
Blue Reader is not an MS-DOS emulator, but rather a 
umgue and easy way to transfer word processing, text and 
ASCII files between two totally different formats, 
Commodore and MS-DOS The Big Blue Reader requires a 
]$21 on both the Commodore 128 and 64 and will not work 
with a 1541 or similar drive. Only £34.9-5. 

^ The Drive Box 

The drive box allows you to easily change the device 
number {8. 9, W f or 11) of your 1341, 1511, 1570 or 128D 
computer. It will, as a bonus, allow you to bypass the write 
protect sensor, allowing you to write to tne back side of the 
disk without cutting a notch Installation requires a little 
soldering. Only * 



• Merlin 13S Assembler 

Chartpack 135.,.^ . „ 

CAPPAK 128 

Super C-„„ 

Cobol 128™_™__ _. 

Super Pascals _ 

HackPack 128 

RAMDOS 



Commodore 138D £374.95 



1571 Disk Drive. 
1901 Monitor 
Anatomy of 128. 



Petspeed 138 

Word Writer 128.. 

Swiftcalc 128h- 

Data Manager 123 
Fontmaster " 



Anatomy of 1S71... 
Peeks and Pokes. 

CAD on 128 

Tricks and Tips„„ 



184. 9 5 
.£210.95 

—£9.95 
...... £9.95 

>..-£&9S 
...... £9.95 

-£9.95 



.£49,95 
,.£29.95 
.£29.95 
£39.95 
..£29.95 
£29,95 
.£14.95 
£29.95 
.£14.95 
£39.95 
£39,95 
£39.95 
£49,95 

• Order with Access, VISA, cheque or Postal Order, COD and 
Express delivery available, foreign orders add £2.30 per package. 
Prices include VAT and postage. Please allow 14 days for delivery 






C16 AND PLUS/4 PROGRAM 



Disk Monitor 



Talk directly to your disk drive with this handy utility 
for the CI6 and Plus/ 4 



Disk Monitor is a utility 
program for the C16 and 
PI us/ 4 primarily written to 
get access to the drive's internal 
memory and to unscratch> lock or 
unlock any file on disk. It has these 
facilities and many more to make it 
into a powerful disk utility, Some of 
the commands write directly onto a 
track and sector so it is advisable to 
make a copy of the disk before starting, 
as one error could possibly damage the 
disk you are working on and make the 
data unrecoverable. 

Typing It In 

Type in the program CHECK 
LOADER and RUN it. Once executed 
type MONITOR to enter TEDMON 
(the built in machine language 
monitor). Now type S"MEM 
CHECKER 600" 8 600 686 and Press 
RETURN. This is used later on to 
check that the data is entered correctly. 



By Mark Jaycocks 



Type F 1000 3FFF 00 and Press 
RETURN. This clears the memory 
from $1000 to $3FFF, Type in the 
MONITOR M/C listing, once entered 
type L"MEM CHECKER 600" 8 and 
press RETURN. This will enter the 
check program into memory. To check 
the program type G 600 3 1000 37EC, 
Change the 3 to a 4 for use with a 
printer. To pause the listing press 
CTRL+S or use the commodore key 
to slow it down. Check the listing 
against TABLE 1 and if there are any 
differences then check the 
corresponding piece of memory. To 
save the program type 
^FILENAME" 8 1001 37EC and 
press RETURN. To exit from monitor 
type X and press RETURN. Execute 
the program type sys41l2 or type RUN 
and press RETURN. 

Commands 

The commands are presented (apart 
from the commands in monitor and 



TABLE 1 




















1000 


52 1050 


IE 


10A0 


CF IOF0 


4A 


1140 


3D 


1190 


16 UEO 


35 


1230 


FE 1280 


B2 


12D0 


F2 1320 


C9 


1370 


EC 


I3C0 


F5 1410 


8D 


1460 


24 14B0 


3B 


1500 


CI 1550 


17 


15A0 


67 


15F0 


DF 1640 


74 


1690 


CF 16E0 


D7 


1730 


ED mo 


2E 


17D0 


6F 


1820 


5 A 1870 


7D 


18C0 


74 1910 


E7 


1960 


DO 19B0 


06 


1 A00 


09 


1A50 


00 1AA0 52 


1AF0 


B8 1B40 


CI 


1B90 


65 I BE0 


5D 


IC30 


82 


1C80 


07 1CD0 


3C 


1D20 


EB 1D70 


E8 


1DC0 


AD1E10 


10 


IE60 


28 


1EB0 


B6 1F00 


41 


1F50 


19 1FA0 


SD 


IFFO 


BE 2040 


22 


2090 


3B 


2OE0 


A5 2130 


BE 


2180 


7F 21DO 


EF 


2220 


AF 2270 


C6 22C0 


El 


2310 


EE 2360 


20 


23BO 


D5 2400 


62 


2450 


E2 24A0 


DI 


24F0 


FF 


2540 


CB 2590 


67 


25E0 


CD 2630 


7C 


2680 


2F 26D0 


4A 


2720 


B6 


2770 


IB 27C0 


09 


2810 


82 2S60 


95 


2SBO 


8D 2900 


C4 


2950 


87 


29 AO 


8D 29F0 


E6 


2A40 


SB 2A90 


50 


2AE0 


20 2B30 


2D 2B80 


D4 


2BD0 8B 2C20 


66 


2C70 


74 2CC0 


IE 


2D10 


B6 2D60 


BF 2DB0 4B 


2E00 


B8 2E50 


C8 


2EA0 


6F 2EFO C6 


2F40 


C8 2F90 


85 


2FE0 


B8 


3030 


2E 3080 


03 


30D0 


75 3120 


D4 


3170 


64 31C0 


3E 


3210 


OA 


3260 


CC 32B0 


11 


3300 


A8 3350 


1A 


33A0 


95 33F0 


DS 


3440 


3B 


3490 


11 34E0 


C9 


3530 


82 3580 


41 


35D0 


E3 3620 


BE 3670 


98 


36CO 


80 3710 


EA 


3760 


DO 37BO 


26 



















memory) in menus. All numerical 
inputs and outputs are in hex. 

Main Menu Commands 

DISK -upon selection another menu 
called DISK MENU is presented 

FILE - upon selection another menu 
called FILE MENU is presented. 

MONITOR - this command allows 
you to view and alter specified sectors. 
It works in a similar way to TEDMON* 
and has ihe following commands. 

+ this will read the next track 
and sector into the buffer, 

X - this returns you to the MAIN 
MENU. 

> xx xx XX xx xx xx XX XX 

this command alters up to 8 bytes 
memory from the specified address i 
the buffer. 

M KX * x - this command will 
display memory from the buffer in the 
specified range. If the address U 
omitted then the first 8 bytes of th 
buffer will be displayed. 

R xx xx _ this command will re 
a track ,' sector directly off the disk int 
a buffer in the computer. 

W ** ** - writes the buffer to t 
specified track/ sector. 



DATA MAKER - this coverts a 
program file into data statements and 
writes them back to the same disl 
under a different filename. 



PRINTER OPTIONS this 
command produces another menu 
called PRINTER OPTIONS. 

EXIT - this returns you to basic. Re- 
entry to disk monitor is done by typing 
SYS41 12 and pressing RETURN. 
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Disk Menu Commands 

DRIVE - this allows you to change 
the drive you are working on. (0-1) 

UNIT - this allows you to aiter the 
disk unit you are working on. (08-OF) 

DIRECTORY - this displays the 
directory of a disk giving the size of 
the file, the track and sector of the 
first block of the file, the filename and 
filetype including deleted files. If the 
file is a program file then the start 
address is given. 

COLLECT - this command frees up 
space allocated to improperly closed 
files and deletes reference to them from 
the directory. If a file has been 
unscratched from the monitor by 
setting byte 2 in a scratched file entry 
from SSI to 384 or SCI to $C4 then 
this will allocate blocks to that file, 

INITIALISE - this command 
initialises the disk drive and re-read$ 
the current diskettes BAM (Block 
Availability Map) into the drives 
internal memory. 

FORMAT DISK - this commands 
prepares a new diskette for use. If a 
disk has previously been formatted 
then omitting the i.d. number will 
perform a quick format, which just 
clears the disk's directory. 

ALTER HEADER - this allows you 
to change the disk's name and Ld. 
number. 

VIEWBAM- this allows you to view 
the Block Availability Map and to see 
which blocks are free or allocated, 

EXIT - this returns you to the MAIN 
MENU. 

MEMORY - this allows you to view 
or alter the drives internal memory. 
It works like TEDMON and has the 
shown commands, 

■ 

File Menu Commands 

TRACE - this will trace a specified 
file, and display all sectors belonging 
to that specified file. 

LOCK - this will lock specified files 
allowing those files to be write 



X - this exits the memory 
command and returns to the 
DISK MENU. 



M***k xxx* display contents of 
the drives memory between 
specified address range, If the 
address is omitted then one page 
of data is printed. 

> xxx x xx xx xx xx xx xx 

x * - used to alter between 1 and 
8 memory locations, from the 
specified address, at a time. 

G kxxx - to executed a routine 
in the drives memory. 

T **** xx xx xxkx _ t0 transfer a 
block of memory to another 
location in memory, 

H xx xx xxxx data - to search for 
the specified data between the 
specified address range. Asciidata 
must be preceded by a ' and 
multiple data or hex codes must 
be separated by a space. Upto 32 
bytes of data are allowed. 



f XXXX xxxx xx iq fj[j 

specified range of locations with 
a specified byte. 

D xxxx xxxx _ to disassemble 
machine code into assembly 
language between the specified 
address range. If the address is 
omitted then one page of data is 
printed. 

A or , xxxx opcode operand - to 
enter a line of assembly code. 

P - this command when preceding 
the M and D commands will divert 
output to printer. 

S'tilenanie*' **** xxxx _ this saves 
the contents of the specified 
memory, upto 255 bytes long, as 
a utility user program. This 
program can be loaded in by 
typing in basic OPEN 
1 5,8,1 V&Oifilename^CLOSE 15: 
This works on the 1551 by loading 
the user program into the disk's 
internal memory, to the place it 
was previously saved from, and 
then executing it. 
L"fjlename" - this is the same as 
the DOS command "&0:filename" 



protected so that they cannot be 
scratched via the scratch command. 

UNLOCK - this is the opposite to the 
above. 

SCRATCH - this command will delete 
any unwanted files (accept locked files) 
from disk. 

UN SCRATCH - this command tries 
to recover any erased file from the disk. 

ALTER START ADDRESS - this 
allows you to aiter the load address 
of a program file, 

EXIT - this command returns you to 
the MAIN MENU. 



Printer Options Menu 

ALTER DEVICE NUMBER - this 
allows you to change the printer device 
you are working on. (4 -6) 

ENABLE PRINTER - this activates 
a interrupt driven machine code 
routine which allows any screen to be 
printed to the printer by pressing 
SHIFT/CONTROL, 

DISABLE PRINTER this de 
activates the interrupt driven routine. 

EXIT - this returns you to the MAIN 
MENU, 



Disk Editing 

All the necessary information needed to start you ofTcan be found in :- 

YOUR COMMODORE DISK USERS HANDBOOK (supplied 
with the December 87 issue of YOUR COMMODORE.) 
and 

YOUR COMMODORE SERIOUS USERS GUIDE 
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Writing on the Desk 

Desktop publishing is the current computer buzzword, 

but what does it mean? 
By Eric Doyle 



One man's desktop publishing 
program is another man's 
wordprocessor - the mere 
mention of DTP is guaranteed to 
create an atmosphere of confusion. In 
reality the true desktop system is the 
next stage on from word and image 
processing, the combination of 
pictures and text to form the finished 
printed page. 

The C64 has several utilities available 
which can all be described as desktop 
products but each takes the principal 
one step further along the pathway to 
true ^ finished page production. At the 
rudimentary end comes The Print 
Shop, Newsroom takes things one step 
further and joint top honours go to 
Geo write and Stop Press 

This covers the range from simpli- 
city to sophistication but, although the 
top two programs can serve many of 
Print Shop's functions, each program 
has its ow r n target audience. Sophisti- 
cation means complexity and expense, 
if your needs are humble why buy a 
Porsche when a Fiat will do. 



The Print Shop 

This program is aimed at Bill Stickers 
and his kin. The program produces 
respectable signs, letterheads, birthday 
cards and banners for all occasions 
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from personalised greetings to jumble 
sale flyers. 

The Print Shop has a rigid 
structure of sequential menus which 
means that anyone can use it with a 
minimum of tuition. A typical page 
would consist of a border surrounding 
text with a large single image or several 
repealed images set around the page 
in one of several fixed grids. The text 
can be superimposed over the 
illustrations or can be skilfully planned 








to surround the images. 

Artwork for the illustrations can 
be self-designed using The Print Shop 
graphic editor or modified from a 
library of images which is commonly 
known as clip art. Don't expect images 
of great complexity, they are cartoon 
line drawings which vary in quality 
from silly to sensible: something for 
everyone. 

Text space is at a premium with 
only ten, 18 character lines at your 
disposal but with a little judicious 
editing this could prove more than 
enough for most small notices. The 
text is entered into the program via 
a very crude wordprocessing system 
which is little more than a series of 
input lines w r hich allow little more than 
centring or left /right justification. 

An additional kaleidoscope 
generator routine is included so that 
a psychedelic pattern can be created. 
This can then be used as a pretty wild 
background for any notice that is 
produced. The patterns are really wild, 
freaky,- sixties stuff which would 
probably look great if the caption read 
'Peace, man', still if flower power ever 
makes a comeback you could corner 
the poster market. 
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The Newsroom 

Like The Print Shop, the structure of 
Newsroom is fairly rigid and offers the 
user options rather than creative 
freedom but it is one step closer to 
professional DTP. 

Newsroom splits the page into 
"panels' which are individually 
designed and then assembled at the 
print stage. The panels represent an 
eighth of a page block which gives 
dimensions of a quarter of an A4 page 
in height and half its width. 
Documents produced in this way 
would therefore consist of two 
columns of four panels. The title page 
can use a modified form of this 
arrangement by combining the top 
panels in each column to form a 
banner for the title of the newspaper. 

The page is created from the 
Newsroom's graphic menu which 
shows the various departments of the 
production team in cartoon form. By 
selecting the Photo Lab, Copy Desk. 
Banner, Layout, Press, or Wire Service 
departments, the program will take 
you to the relevant area of the 
production cycle. 

First impressions are important 
and the banner design is important 
because it gives the publication its 
identity in true newspaper tradition. 
The special format of this section 
aU ows larger letters to be used across 
the top of the page and this can be 
given a personal touch by adding clip 
art items from Newsroom's own 
library. 

Letters can be selected from a bank 
of five fonts: small and large serif and 
sans serif or large old English, The 
restriction is for one small and one 
large font for each panel but any 
combination can be used for the 
banner. 

Once the banner design is 
complete, the individual articles can 
be added to the page. On a banner 
page only six panels are allowed. Each 
panel is created separately so pages 
have to be carefully planned before 
starting. 

The page is split into two columns 
of three panels whieh can mix clip art 
and text. The two column format 
cannot be disguised but each column 
can be given continuity by running text 
on from one panel to another. With 
care, even clip art can be split across 
the boundary of two of the panels. 

Although the word clip art is 
usually being bandied around, it's not 
quite as simple as this. The clip art 
has to be processed first in the Photo 
Lab where an image can be built up 



from individual items and art library 
images. Like Print Shop, the art 
consists of a range of cartoons which 
can be modified through the Lab's 
graphics toolbox. 

After processing the image, it can 
then be 'photographed' and stored in 
a photo library for inclusion in a panel. 
Photographing merely consists of 
creating a window around the image 
and then saving that area to disk. 

Once all of the page sections have 
been created the selected layout can 
be printed out and the newspaper has 
gone to press. 

The Wire Service option plays no 
part in the creation of the page. For 
most people it will be a redundant 
option because it is devised to allow 
a page to be transmitted through a 
modem. 

Throughout this description, the 
Newsroom page has been described as 
a banner and six panel or as an eight 
panel sheet. This is true if the normal 
A4 paper size is used. There is an 
option to use longer printout sheets 
on 14 x 8 inch paper and this allows 
ten panels to be fitted on a page. 

The Print Shop uses standard text 
menus for feature selection but 
Newsroom moves into the realm of 
WIMP (windows, icons, menus and 
pointer) systems by adopting icon 
option selection. The two products 
also dif fer because with Print Shop the 
designer does the job 'blind'. In 
Newsroom the screen display shows 
the panels as they will appear on the 
final printout. Colloquially, this is 
known as a 'what you see is what you 
get 1 approach, which is where the term 



WYSIWYG (pronounced wizeewig) 
comes from. So Newsroom could be 
described as a modular, icon-driven, 
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The Jargon Jungle 

Step into the realm of DTP and you 
step into a world surrounded by 
jargon. A blend of computer speak and 
printers* terms, the new language needs 
a bit of clarification before continuing 
with the top range programs. 

The basic informative medium is 
the written word. This simply consists 
of letters. Did I say simple? A letter 
has size, shape and weight, a typo- 
grapher can wax lyrical about Univers, 
Baskerville, Helvetica and Times. 
They speak boldly about lightweight 
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typefaces, point excitedly at the 
various sizes of letter available and talk 
fondly of fonts they have known and 

loved. 

Typefaces 

There is no such thing as simple 
in the typographer's text book. 
Everything has a name and is referred 
to by that name and no other. 

A letter is produced as a typeface. 
This describes the design of the letter. 
Flip through the pages of this 
magazine and you'll notice the 
difference between the letters used in 
the adverts. Characters can be conser- 
vative, curvaceous or outrageous and 
some are stylised to the point of being 
almost unrecognisable. 

Each typeface is given a name 
which is where Univers and the others 
come in. Within this generic name 
come variants depending on the 
thickness of the lines which make up 
the letter. In this way the names 
become modified into ranges like 
Helvetica Light, Helvetica Medium 
and Helvetica Bold. In the typesetting 
world this is known ai a font and this 
is the basic unit in which a typeface 
is purchased for DTP purposes. 

Point size is a measure of the height 
of the characters and is taken as the 
distance from the bottom of the 
descender on letters like *y* and V to 
the top of a capital letter or an ascender 
on 'b T and T. A point is a unit of 
measure and there are 72 points to the 
inch 'By 1 is a word which spans the 
full point size of the current font and 
most magazines use 9pt or lOpt 
characters which is just under an 
eighth of an inch. 

Leading 

The gap between lines of text is 
known as the leading (pronounced as 
ledding). This stops ascenders and 
descenders from running into one 
another. Sometimes this space is also 
called the linefeed which can cause a 
bit of confusion in the minds of 
computer users because a linefeed on 
a printer is measured from the top of 
a row r of letters rather than from the 
bottom of a descender. 

When a page is designed the text 
and picture areas are marked out 
within a margin which is known as the 
gutter. This is sometimes used to 
describe the gap between a left and 
right page but correctly it is the 
continuous area around the page 
which may be partially removed when 
the finished magazine is trimmed. If 



an illustration is laid across this area 
it is said to bleed off t he page (all this 
talk of bleeding into the gutter sounds 
pretty revolting to me). Unless it is a 
design feature, text should never be 
bled which is why the gutters are there. 

A line of text can be justified or 
ragged. Justification gives a straight 
edge such as this column of text that 
you're reading. A Your Commodore 
column is described as right and left 
justified to make each line the same 
width despite the number of characters 
that it contains. The eveness of width 
is created by varying the space between 
words. 

The alternatives arc left justified, 
ragged (pronounced as ragg-ed) right; 
right justified, ragged left, or centred 
which produces a ragged right and left. 
To understand this think of a type- 
written page. The carriage return 
makes sure that each line is vertically 
aligned but the right edge depends on 
how many characters are typed. The 
consequence is that each tine has a 
different length and the right edge is 
jagged rather than straight 

Proportional Spacing 

The final terms which need ex- 
planation arc proportional spacing 
and kerning. Letters have different 
widths and this can be seen by 
comparing an V with an *m\ Both 
characters are allotted the same space 
on a computer screen but this doesn't 
give a pleasing result. In printing a line 
of text each character is allotted a 
space which is proportional to us 
width, therefore an T takes up less 
space than an 'm 1 . 

Proportional spacing works for 
most circumstances but occasionally 
two letters are placed together which 
create spacial disparity. A capital *V* 
beside a capital "A* would align the 
tip or the 'V with the foot of the *A\ 
This looks wrong and would be 
improved if the tw r o letters were placed 
together. This is a special case and can 
be solved by kerning. No this is not 
the art of pulling grotesque faces while 
framing your face with a harness or 
a toilet seat - that's gurning. Kerning 
allows one letter to be dragged towards 
its neighbour to eliminate these 
unsightly gaps. 

Meanwhile, back at the range, the 
point has been reached to look at the 
more professional approach to 
desktop publishing as provided by 
Stop Press and GeoPublish. 

The screen display has a page 
window with pull down menus above 



and icon options down to right. In a 
similar way to Newsroom, the page is 
created as a series of panels so a degree 
of pre-planning is necessary to get the 
overall layout sorted out before 
starting. Unlike Newsroom, the panels 
span the full width of the page and 
the panels have a generous overlap so 
that graphics or illustrations can be 
positioned accurately wherever you 
want them. 

The screen acts as a window onto 
a section of the current page panel but 
a reduced, overall view of the panel 
can he displayed via one of the icons. 
Moving the screen view in the vertical 
plane is achieved by clicking the mouse 
button when the pointer is on one of 
the arrow icons. Alternatively, the view 
can be changed by selecting the overall 
view where a frame shows the current 
sere en viewpoint. This frame can be 
moved freely over the panel and a new 
area selected for detailed viewing on 
the composing screen. This method is 
also the only one available for 
horizontal movement. 



Graphic Toolbox 

Included in the icon menu is a 
graphic toolbox which is used to 
produce soft and hard dividing lines. 
The soft lines arc used in defining text 
or graphics areas and don't appear on 
the printout. Hard lines are printable 
and can be used to form rules. These 
are separation lines between articles or 
frames around images. The toolbox is 
fairly sophisticated and can even be 
used to knock up a quick bit of instant 
art. 

When text is entered from cither 
a PRG or SEQ word process or file, it 
can be made to either overwrite 
whatever is on that portion of the 
screen or flow around the graphics 
area according to your wishes. If the 
former option is activated, a special 
inverse option will cause the text, 
which is normally black on white, to 
automatically reverse to white when 
it overwrites a black background. No 
matter how uneven the transition line 
is, the inverter can cope. 

The autoflow option can be used 
to skirt around pictures and designs 
to give a professional look to the page 
or to fill graphic shapes to give eye- 
catching effects. Even elipses and 
circles can be properly filled using 
autoflow. 

Once defined, areas can be filled 
with predetermined shading or other 
patterns created with the integral 
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designer facility. Illustrations can also 
be pulled in from a clip art disk which 
contains images that are generally 
more stylish than clip art for 
Newsroom or Print Shop. 

Self-drawn clip art files can be built 
up and the package includes an image 
convert so that the clip art for 
Newsroom or Print Shop can be 
converted for use by Stop Press. The 
big step upwards in graphics is the 
ability to include digitised images on 
the page. There is no information in 
the manual on how these images 
should be formatted for Stop Press but 
a digitising service is advertised on the 
back pages. 

Another useful facility is the ability 
to zoom in on a small area of the page 
to fine-tune lis appearance at pixel 
level This can be used to allow kerning 
or just to clean up the artwork 
generally. Selected letters can be 
LListomised to create illuminated 
capitals to create the classical monastic 
effect. 

If several characters need to be 
redefined, why not go the whole hog 
and produce a typeface of your own? 
Although there are 32 different fonts 
to choose from, the program includes 
a font designer so that the range can 
be extended at no extra cost. The new 
character set can then be saved to disk 
for future use. 

Point size is not fixed as in 
Newsroom or Print Shop, Before the 
text is imported from the disk tile the 
point size can be adjusted to suit 
headline or body text applications. 

Stop Press 

Produced by AM S, it's not surprising 
that this is a mouse-driven package. 
A joystick option is included for those 
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who may prefer this as the control 
device but with a three-button mouse 
included with the package, why look 
any further? 

Stop Press h a WYSIWYG, 
W IMF-driven package which allows 
the page to be directly created on the 
screen. Like most DTP systems, this 
program can load text which has been 
prepared on a word processor ASCII 
file. Text can be entered directly but 
this facility should only be used for 
small tracts because once the return 
key is pressed the characters are trans- 
ferred to a high resolution screen and 
additions or corrections can*t easily be 
made. 

The main disadvantage of Stop 
Press is that you don't see the full effect 
of your design until it is printed out. 
If it then needs tidying up, it's a case 
of back to the drawing board. 

Another irritating feature is the 
inability to skip around the page at 
will If you want to jump from the top 
of the page to the bottom you have 
fo load pass each panel that the jump 
crosses. It's a slow process and can be 
annoying if you only want to make 
small alterations. 

GeoPublish 

Geo Publish is a full DTP package and 
has most of the facilities which Stop 
Press possesses but a few important 
extras too. 

With this package the full page 
design can be viewed at any time and 
the screen can zoom in on any area 
according to your desires. This is vastly 
superior to the Stop Press keyhold 
design that only allows an overview 
of one panel at a time. It still means 
that pre-planning is necessary but it 
can be altered at any stage if an effect 
does not seem to be working out. 

Being part of the GEOS system 
means that the program is mouse 
controlled but certain keyboard 
shortcuts can be used. The program 
can only be booted via the GEOS 
master disk so the user must acquire 
a copy of this first. Similarly, owning 
Geo Write as the text source is an 
advantage but a text grabbing 
program is included to convert other 
WP files to Geo Write format. 

A page layout is designed first and 
then the areas can be filled with 
graphics or text. Images can also be 
enlarged, reduced or cropped, even if 
they contain text, and a special 
smoothing routine ensures no jagged 
edges such as those which appear when 
a sprite is enlarged on the 



Commodore's normal operating 

system. 

GeoPublish only has two resident 
typefaces and cannot design its own 
faces, extra fonts have to be brought 
in. The font range is broadened by the 
inclusion of various options: bold, 
out line, underline and italics. This 
gives a total of eight fonts altogether 
and a very wide range of point sizes 
can be achieved. 
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The attribute that makes this 
package more attractive to a pros- 
pective publisher is its laser printer 
driver. This means that very high 
quality originals can be produced 
rather than the patchy dot matrix 
results of Newsroom and Print Shop 
or the slightly improved NLQ quality 
of Stop Press when used with a suitable 
printer. 



The Stop Press pixel editor is not 
duplicated which would have 
enhanced GeoPublish immensely and 
there is no facility for using digitised 
images which would work very well 
on a laser printout 

Conclusions 

A true comparison isn't really viable 
because the application depends on the 
user's individual need. 

Print Shop is an amusing product 
w r ith serious applications for those who 
only need to produce the odd poster. 
Its simplicity is its main strength and 
it can be useful when an impending 
birthday is remembered at the last 
minute, after the shops have closed! 

Newsroom is a good introduction 
of the DTP world and could be used 
by schools and clubs to produce a 
newsletter. The Clip Art library is large 
and comprehensive but there is a heavy 
bias towards Americana which 
indicates its source. 

Stop Press is for the serious user 
who has to produce a better quality 
document. It is a once and only buy 
because everything that you need is 
supplied, including the mouse. 

GeoPublish is the top of the range 
DTP package for the professional, Its 
laser interface is its strongest rec- 
ommendation though I preferred the 
range of facilities included in Stop 
Press. 

The only observation I would make 
is that, if AMS redesigned their 
package to give a full page layout 
display and a laser driver, Stop Press 
w r ould be the one for me< As this is 
unlikely, 111 stick with GeoPublish. 
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Brother 



The HR-5 thermal printer and HR-10 daisy wheel are 
not new machines by any stretch of the imagination but 
they are tried, tested ... and cheap! 



By Eric Doyle 




In the office we have a few Brother 
daisy wheel typewriters which get 
an occasional airing when 
someone wants to play the role of a 
hack sweating ovct a hot keyboard. 
The presence of these machines was 
probably the reason for noticing a 
couple of Brother printers at the last 
Commodore Show. 

The HR-5 is a compact workhorse 
with a Centronics interface, nine pin 
matrix head and battery/ mains 
operated. This makes it ideal for those 
who only make occasional use of a 
printer and cannot afford to give space 
to a large machine. When grabbed by 
the urge to make a printout, the owner 
of such a machine can take it from 
the cupboard, shove any reasonable 
piece of paper over the platten and 
start printing immediately. 

The fact that this has a thermal 
print-head does not limit the machine 
to using expensive thermal paper 
because Brother have included the 
facility to use a thermal ribbon which 
produces results on any grade of paper. 



The manual stipulates that optimum 
results can only be attained by using 
glossy finished paper but acceptable 
results can be achieved with other 
grades. Even with the coarse jotter 
paper that 1 used as a test sheet 
produced a result which, though not 
suitable for an impressive business 
letter, gave a readable printout which 
would suffice for listings. 

The machine has a limited range 
of features but not to the exclusion 
of a bit image setting for screen dumps 
or user-defined character printing. The 
instruction manual is of little 
assistance in this mode. Despite the 
fact that its general quality is good and 
informative, the bit image section 
resorts to a f orm of Japanese English 
which is more inscrutable than 
informative. Fortunately, there is 
enough information to allow a little 
experimentation which soon clarified 
the practical side of bit imaging. 

Text printing is surprisingly 
sophisticated for a small printer and 
follows IBM standard codes which are 



close enough to Epson standards to 
make very little difference, I used a 
standard Epson emulation interface 
and it worked perfectly well. Reduced, 
enlarged, elite and pical styles are all 
included with the ability to combine 
them to create special effects and to 
use emphasised print mode to create 
a higher quality printout which is 
almost NLQ. 

Using subscripts and superscripts 
poses one or two problems because 
there is no true facility for these 
functions. Commands exist to produce 
super and subscript but the process 
amounts to a half linefeed. The 
characters produced are normal size 
shifted up or down but applying 
condensed reduced elite characters can 
overcome this problem to some extent. 

The overall shape of the document 
can be controlled by setting the left 
and right margins and linefeed 
distance. The linefeed is essential for 
graphic mode so that there is no gap 
between the printed lines. In passings 
it's interesting to note that, although 
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the Epson linefeed standard is based 
around an eighth of an inch, this 
machine uses a ninth of an inch but 
this shouldn't cause any practical 
problems. 

Whether used with thermal paper 
or a thermal ribbon, the machine runs 
reliably, though is somewhat slow by 
current standards. The result is a fairly 
sophisticated, very quiet, compact 
machine with a reasonable range of 
features which suit it to most practical 
purposes. Don't expect the quality of 
the latest NLQ dot matrix but dont 
expect to pay the price of one either, 

Daisywheel Details 

Daisy wheel printers are best described 
as typewriters without a keyboard. 
This is certainly the case with the 
HR-10 because its ribbon and 
daisywheel range are identical to the 
office typewriters. This means that 
extra wheels and ribbons are freely 
available through most stationery 
suppliers. 

""The HR-10 is for users who have 
demands for high quality text 
printouts at low cost. Compatibility is 



assured with the CBM serial interface 
included as standard but Commodore 
graphics are not supported. 

The range of daisy wheels covers 14 
typefaces in various language formats 
and some have dual pitch capabilities 
to allow fixed variations of letter 
spacing. 

There is nothing complex about a 
daisywheel printer but that doesn't 
mean a total lack of facilities. 
Characters can be underlined or 
otherwise emphasised with double 
strike and shadow modes. There is 
even a facility for striking through 
characters with a hyphen as though 
a correction had been made. 

Page formats can be set by 
commands for left and right margins, 
horizontal and vertical tabs, top and 
bottom margins, page length, tabs and 
variable linefeeds. 

The printout speed is slow when 
compared to dot matrix machines* 
though fairly standard for a 
daisywheel. Speed is not the main 
concern of daisywheel users, Its the 
print quality. The feature of a daisywheel 
printer is its high quality lettering and 



this is assured with the Brother's use 
of standard typewriter parts. 

Conclusions 

Both printers performed well under 
test conditions and at these prices they 
are both bargains. The thermal printer 
is especially useful for programmers 
who want to keep a record of their 
work whereas the daisywheel is for 
those who want to produce impressive 
business letters on a limited budget. 

Although both machines are now 
at the end of their production runs, 
the use of standard Brother accessories 
ensures a longer life for the machines. 
When compared to current printer 
costs, this pair are offered at 
throwaway prices and deserve to be 
snapped up quickly. T(£ 

Touchiirte: 

Brother HRJO Daisywheel Printer 
£99,95 (tractor feed £9.95 extra) plus 
£5.05 postage, HR5 Thermal Printer 
£49.95 (power supply £2.95 extra) plus 
£3.05 postage. Supplier: UK Home 
Computers, 82 Churchward Avenue. 
Swindon, Wilts. Tel: 0793 695034. 



EEC LTD. 




SPECIAL DEDICATED PRINTERS 
FOR COMMODORE USERS 

★ BROTHER HRIOC £120 Ef T 

Daisy wheel 80 col 12 CPS 2K Buffer, includes TRACTOR 
FEED BOOKS IN ENGLISH, GERMAN & FRENCH 
CENTRONICS & SERIAL VERSIONS also available. 

IDEAL FOR WORD PROCESSING 
«HtB PKm.T Previously List Price E343.00 



VIC 30 

O0«MDK3flE 14 
FLUSH 



HRl&t PRINTER 




INTER-ACE CABLE 
(PflOVIDEDl 

AMIGA 

USERS ORDER 
CENTRONICS VERSION. 
OR HR5 THERMAL 80 COL 30. CPS 
CAN USE NORMAL PAPER - QUIET 
PORTABLE BATT OR MAINS £50 
C64 POWER SUPPLIES £15 

Al prices Inc. VAT. Add £6 postage for primer. £2 olhin item. Tel. (ttA&h. VISA 
or cash with order. Ansaphor* orders AMVTLME. FTeaw leave telephone number 
(Or acknowfedgemwrt. 

18-21 Misbourne House, Chiltern Hill, 
Ckalfont St Peter, Bucks, SL9 9UE 
Tel: 0753 888S66 3 



Its easy 
to complain about 
an advertisement. 
Once yon know how. 



One of the ways we keep a check on the 
advertising that appears in the press, on 
posters and in the cinema is by responding to 
consumers' complaints, 

Any complaint sent to us is considered 
carefully and, if there's a case to answer, a full 
investigation is made. 

If you think youve got good reason to 
complain about an advertisement, send off 
for a copy of our free leaflet. 

It will tell you all you need to know to 
help us process your complaint as y 
quickly as possible. ^/ 

The Advertising Standards Authority. W 
li an advertisement Is wrong. were here to put it right. 

ASA Ltd, Dept I Brook House. 

Turlington Plate, London WC1E 7HN \ 

This space is donated in the mtereits of hafch standards of advertising. 
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CP/M Lives! 



CP I M, although widely regarded as totally obsolete, 
offers much to the CI 28 user. We look at the new kit 
from Financial Systems Software aimed at getting the 
most out of your C128's CP/M 
By Jeremy Cornell 



T Ve often felt that YC should poll 
I you CI 28 -owning readers, just to 
A see what you get up to with your 
128s. After all, the machine does suffer 
from something of an identity crisis. 
You can look at it as a C64 with a 
nice keyboard, a super C64 with 
double the memory and an adequate 
Basic, or as a Z80-based micro running 
CP/M. 

I wonder how many people take 
advantage of the machine in the latter, 
CP/M mode, ! have a feeling that all 
too many simply load the system disk 
once or twice, have a quick look, and 
then forget it + 

This is a shame, for although CP, 
M (Control Program for Micro pro- 
cessors - not a lot of people remember 
that.,.) has been superseded in general 
by M SO OS and its successors, it offers 
the advantages of a wide range of 
established software, and as a disk 
operating system its infinitely superior 
to the usual Commodore approach 
with its gobbledygook commands. 

The one problem, is that CP/M 
has become something of a fossil. 
Quite simply, no-one hacks it 
anymore. Financial System Software's 
latest kit may well revive some interest 
in this venerable operating system. 

Double Pack 

The FSS's package is really a bundling 
of two useful bits of CP/ M arcana in 
one package. One is the Commodore 
CP/M User's Guide from Abacus, the 
other is the CP/M kit from Inca, a 
collection of useful utilities. 

Abacus's User's Guide covers a lot 
of territory. It starts at absolute base 
level (What is a computer...?) and 
progresses to levels designed to please 
the machine-code hacker. 




TM 




for the 
COMMODORE 18B 



An 

INTRODUCTION TO CP/M 
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It's not a flashy book, but the 
layout is very clear. The text forms 
a very clear progression, so that you 
can leave off reading at the point at 
which you feel you don*t need to know 
much more. 

For me, it's an excellent reference 
work. My CP/M's terribly rusty, 
which is sad, considering I cut my teeth 
on it. 

Even when T had to use the PIP 
command regularly, I had to look it 
up most of the time. I wish I'd had 
this manual at the time - for looking 
up commands, it's admirably concise. 

After an extended introductory 
section, containing descriptions of the 
resident commands, the guise goes on 
to describe the transient commands. 
For those in need of an explanation, 
transient commands constitute 
command files on disk and have to 



be loaded in, whereas CP/ M 3.0 
contain the six resident commands 
DIR, DIRSYS, ERASE, RENAME, 
TYPE and USER. There used to be 
only four, but this is CP/M Plus 

Abacus then goes on to discuss 
many machine-specific details, such as 
the multi-format capabilities of the 
1571 drive. 1 felt that the guide could 
have gone into a lot more detail about 
this, as it's a complex subject, and 
needs a little explaining. 

The last half of the manual is the 
juicy part. If you want to hack CP/ 
M, this is the part for you. You get 
a good explanation of how to use 
Digital Research's MAC and RMAC 
assemblers, successors to the original 
ASM. This is followed by a worthy 
account of how to use BDOS 
functions. 

The grand finale, an annotated 
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disassembly of the CI 28 Z80 Roms, 
tails things off. All CP/M life is here. 

Kitting Yourself Out 

You may or may not find Inca's CP/ 
M kit as useful. The kit contains a 
range of added CP/M commands. 
Some of these are better versions of 
existing CP/M commands, others are 
complete applications in their own 
right. Commands include" several 
versions or the DIR command, a very 
useful patch which will enable you to 
speed up your 1571, and NEWS- 
WEEP, an advanced disk utility. 
The CP/ M Kit commands 1 found 
to be useful additions to a CP/M 
repertoire, The applications are rather 
basic, but could easily serve a useful 
purpose for the first time CP/M user, 
who may subsequently go on to better 
things, CP/M Kit is good value, even 
if the documentation is a little scant v. 



Summary of CP/M Kit 
Commands and Applications 

CI571: Speeds up the disk drive 
CONF: Sets up system parameters 
DD; Quick directory listing 
DE-LBR: Separates libraries into 

their individual files 
EDFILE: An alternative line editor 

to ED 

I. DIR; Gives a directory of a 
library 

LRUN: Allows programs to be 
loaded and run while still 
inside a library 

LTYPE: Displays any ASCII file on 
the screen, squeezed or not 

MCAT43: Disk cataloguing program 

MEXI2K: CP/M te rminal program 

NEWS- 

WF.FP: Comprehensive disk utility 
NEWS YS: Updates CP/M systems 
NULL) 1 2: Library file utility 
SCAN 1 2; View documentation files 

backwards and forwards 
SD-50: Quick directory 
SQ: Produces compressed 

(squeezed) files 
USQ: Unsqueeze files 
VEDJ3: Word process or 
XCAT40: Produces disk or paper 

copies of directories 
ZCHESS: Chess 

Touch fine: Supplier: Financial 
Systems Software, 18 High Street, 
Pershare, Worcester WRIQ / BG Tel: 
0386 553153 Price: £34. 95 
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Beyond the 
Sequencer 



Turn a nice ditty into a glorious production 
By Darrin Williamson 




WeVe all seen what can be 
done with a Commodore 
and the right software. 
Compositions can be entered, altered 
and output to a series of musical 
instruments. However by incorpo- 
rating certain hardware and software, 
the skys the limit, as to what you can 
produce! 

The first area for improvement 
would be your sound sources. Most 
people tend to start off with a single 
keyboard which is only capable of 
generating one sound at a time. So all 
the different parts you have 
programmed in (i.e. Bassline, chords, 
etc) will come out in one voice which 
will sound boring to say the least. 



Even if your set-up allows different 
voices for different parts the whole 
piece is likely to sound very synthetic 
and dry, not through any fault of the 
user or indeed the piece of music, but 
because the sounds used are artificially 
generated and never actually exist as 
sounds until after the piece has been 
recorded. 

This may not seem like a big 
problem at first and for many users 
it may not prove limiting at alL but 
as soon as you begin to take computer 
music seriously you'll find that straight 
compusitions will lack that slick 
production that our ears are now 
accustomed. At this stage you may be 
forgiven for thinking that what was 



a nice little hobby is now in danger 
of turning into a multi-million pound 
venture. 

Fear not! Thanks to the modular 
magic of MIDI you can produce some 
very professional sounding compu- 
sitions on a relatively small budget. All 
you need is a few little black boxes 
and a handful of 5 -pin DIN leads 
(Squeezy bottles, sticky-back plastic?) 
Allow me to explain... 

Sounds Around 

Until recently there was only solution 
to the problem of having enough 
sounds to make your music work. This 
was the space and money consuming 
process of buying additional 
keyboards. This is rather impractical 
as you don't want or need dozens of 
keyboards all over the place. 

The solution is synth modules; the 
sound generation circuitry of a synth 
without keyboard and performance 
controls which can be triggered via a 
MIDI keyboard and /or sequencer. 

Not surprisingly it's the Japanese 
music moguls, Roland and Yamaha 
that so far dominate this market. 
Yamaha have two budget units in their 
range. The first is the FB^OI which sells 
for around £200. This unit provides 
some very nice sounds and at the price 
of £199 works out as a cost effective 
expander. The unit is eight voice 
polyphonic which allows (in this 
instance) you to play one sound with 
up to eight voices or eight sounds 
monophonically, 

Moving on a bit in both price and 
flexibility we find the Yamaha TX-81Z 
retailing Tor about £400. This unit does 
feature programmability and is housed 
in a IU high 19" rack mounted unit 
(the industry standard for studios). 
This unit does sound nicer than the 
FB-01 and is more flexible in that 
performance patches can be created 
which allow you to define how many 
sounds you want, what they are, how 
many voices you want to assign to each 
(maximum of eight again), and so on r 
A great improvement on the FB-QL 
but still requires a degree of forward 
planning in sorting out what sounds 
are likely to take up what voices, 

Roland have come to the rescue 
on this point with the MT-32 which 
costs £450 and is designed specifically 
with the sequencer user in mind. Like 
the Yamaha models, this also allows 
eight different timbres at the same time 
but is 32 voice polyphonic so you can 
quite happily run all eight timbres and 
play each polyphonically. Further- 
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more the MT-32 has a built-in digital 
reverb and the 30 PCM percussion 
sounds from the latest Roland drum 
machine the TR-626 so you can allot 
one of y out sequencer tracks to playing 
purely the drum part and save yourself 
the cost of a drum machine. 

Just released from Roland is the 
D-l 10 which is very similar to the M I - 
32 in many respects, HoweveT the D- 
110 has separate audio outputs which 
is a very useful feature if you intend 
to hook the unit up to a reasonable 
mixer and allows you to program in 
your own sounds without software 
assistance. 

All the above units have 1 28 sounds 
and in general consist of imitations of 
orchestral sounds (strings, brass, bass, 
piano, etc) although all units offer 
some very nice, distinctive sounds of 
their own. So which has the best 
sounds'? Well there is no simple 
answers, it's really just a question of 
listening to all of them for yourself, 
although my personal favourite is the 
MT-32. 




Sampling Delights 

Sounds Sampling differs from 
synthesis in that with sampling you 
"record" a sound by co verting it into 
numbers and then playing back the 
numbers, converting them back into 
sound. There are several packages that 
work on the 64 which act as a good 
introduction to the process, most 
notably the Microvox. 

However, for musical applications, 
far more sophisticated units are 
required which, again are MIDI 
driven. A samplers main use is to copy 
the sound of an acoustic instrument, 
for instance piano or drums. This use 
of sampling is so widespread that 
about this time last year Phil Collins 
estimated that his drum sounds had 
been pillaged and used on seven of the 
songs in the Top Ten that week. 

Samplers aren't just used as Audio 



Robin Hoods though. Many bands use 
them to capture the sound of 
something that is not normally 
considered musical and making it so. 
Many of the Hi-Tech indie bands such 
as Depeche Mode and Erasure will 
have samples of tin trays, milk bottles , 
buckets, etc on their records. 

The Akai S900 and the Roland S- 
50 have the lions share of this market 
although both machines retail for 
around £1500. Not to worry though, 
both manufacturers have produced 
models under the £1000 mark, and the 




cost of sampling is coming down all 
the time. 



Side Effects 

Now you've sorted out a barrage 
of sounds it's time to mess about with 
them. The most important "effect" for 
electronically created music is reverb, 
which for those who don't know is a 
sort of complex, natural sounding 
echo or reverberation, which gives any 
sound the illusion of having been 
played in an ambient room which gives 
all your "acoustic' 1 sounds a less sterile 
feel. 

Just recently we have seen a revo- 
lution in Digital Reverb. Prices have 
just kept falling and falling to the point 
where you can now get a reasonable 
selection of reverb treatments (short, 
long, gated and reverse) for about 
£150. However the added advantages 
of MIDI do add something like £50 
to the price of a unit. 

Alesis (distributed in this country 
by Sound Technology) have pretty 
much cornered the budget reverb 
market with the Midi verb which was 
released a couple of years ago. This 
model has 64 presets (which is enough 
for most people) and all of these can 
be called up by a MIDI patch change, 
In other words you can transmit a 
program change from your input 



device which changes the reverb treat- 
ment. Since its launch the Midi verb 
has been superseded by the Midiverb 
II which gives you 99 presets. Not just 
straight reverb effects but variations 
on a theme like echo, flange phase, 
etc. The Midiverb II costs £299. 

Simulating a room, however is just 
one treatment you can give a sound. 
There are all manner of different ways 
of squashing, stretching and delaying 
sounds to make them more interesting. 
Several manufacturers produce units 
that store all the effects that you're 
likely to need in one convenient box. 
Most of these units are now MIDI 
controlled which again, allows patch 
changing. Many of these effect units 
also allow MIDI triggering of effects 
where audio triggering proves too slow 
to he useful. 

Yamaha lead the way here with the 
REX-50, This has 30 preset effects 
ranging from reverbs of various types 
to delay, pitch change, compressor, 
chorus, symphonic, flange, phase and 
distortion effects, which pretty much 
covers all eventualities. The other nice 
facility is that all the effects are totally 
programmable so you can customise 
any one of the 30 effects and store it 
in one of 60 user-definable memory 
locations. 

Rex's big brother from Yamaha is 
the SPX-901 1 which docs pretty much 
everything the REX-50 does (bar 
distortion) but offers very basic 
sampling facilities which is a good way 
to get into sampling, although this unit 
shouldn't be bought purely for this 
feature. 



Hum Drum 

Percussion is an important aspect of 
most forms of music nowadays, 
Dedicated sound packages exist for the 
64 but a much better way of tackling 
the problem is to use a Drum Machine 
which gives your finished eompu- 
sition, better quality and a better 
variety of drum sounds. Most 
sequencer packages will give you the 
option of syncronising a beat box to 
it. So, effectively the sequencer will 
take its timing from the Rhythm track 
(just like in real life!). This will also 
give you the benefit of having spare 
sequencer memory for your tune. 
There are literally dozens of different 
drum machines for the budget- 
minded. Roland TR-626, Alesis HT- 
16, and the Yamaha RX11 are just a 
few of the units on offer. All of these 
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feature sampled drum voices and have 
both real time and step time pro- 
gramming modes. Some models will 
allow you to enter the drum voices 
from a MIDI keyboard which may 
well give the added advantage of touch 
sensitivity which can really make a 
drum pattern come to life. 

Cheetah Marketing have gone one 
step further and added a set of five 
dedicated drum pads to their digital 
drum machine. The total package price 
for these two units is £300 (£140 for 
the MD8 drum machine, £160 for DP5 
drum pads). 



MIDI Manipulation 

That's just the start of what you can 
do with MIDI, as it's just numbers 
being pushed through a serial comms 
port. 

There's plenty of scope for gadget* 
that collect these numbers, manipulate 
them and spit them out again in their 
modified form, Theoretically there's 
no limit to what you can do to MIDI 
provided you have the right hardware. 
New features can be added and 
unwanted features can be filtered out. 




*Akai have produced two 
wonderful units; the MB-76 gives you 
the ability to set volume levels of 
various instruments which can be 
stored and called up as MIDI patch 
numbers. The other d oes the same kind 
of thing with tone (or equalisation) 
settings. 

The PEQ-6 behaves pretty much 
lite six graphic equalisers which, again 
can be set, stored and recalled via 
MIDI The combination of these two 
units gives the user, in effect a spare 
pair of hands which would normally 
be needed on a mixing desk of some 
kind. You also have the added 



advantage of speed as MIDI can do 
things much quicker than the likes of 
us. 

In conjunction with a sequencer these 
units are of great use in a number of 
ways. Firstly the Mix Bay can be used 
to mute instruments that are not 
needed for both verse and chorus. You 
can also vary the volume levels within 
pieces (gradually bringing up the 
volume of an instrument to achieve a 
"big finish" to the song). The PEQ- 
6 can also do some magical things 
particularly if you're swapping 
instruments around a lot in apiece. 

Each set of instruments can have 
their own set of tone treatments which 
can be called up at the same time as 
the sounds themselves. All that is 
required is leaving a sequencer track 
spare just to put patch changes on 
which will drive units like this as well 
as all the effect units I mentioned 
earlier. The MB-76 and the PEQ-6 
retail for about £300 a piece. 

Also m the Akai range is a MIDI 
patch bay (the ME 30- PI I) which allows 
any of eight MIDI inputs to be routed 
to any or all of eight MIDI outputs 
which saves a hell of a lot of hassle 
(not to mention wear and tear on the 
equipment). Both Roland and 
Yamaha also manufacture patchbays 
which appear to be somewhat similar 
in spec. All three units retail for 
between £100 and £200. Yamaha also 
produce a product called an MCS-2 
which is a MIDI Control Station 
giving you all the performance 
controls (pitch bend, modultion, 
breath control, etc) you could possibly 
want. This is especially useful if your 
input device is lacking a few controls 
in this department which is very often 
the case with older or cheaper MIDI 
keyboards. 

Hertfordshire based company 
Nomad have brought to these shores 
two pretty nifty little gadgets for the 
MlDIphile, The first is an audio to 




MIDI trigger interface which converts, 
say a drum beat into a MIDI code 
so if a friend of yours insists on playing 
live drums you can take the audio 
signal and convert it into a stream of 
MIDI codes which could be fed into 
your drum machine. 

The P2M costs about £150. Also 
in the range is the SMC 1,0 which 
converts MIDI codes into SMPTE 
(Society of Motion Picture and 
Television Engineers) codes which 
allow very accurate synchronisation to 
a tape machine which is extremely 
useful if you intend to link your 
sequencer to a multi-track recorder at 
some stage. 

As you can see, MIDI opens up 
a whole wealth of possibilities to both 
professional musicians and the home 
enthusiasts. Contrary to what some 
"real musicians" may say, MIDI isn't 
just a cop out for people with no 
musical talent but a means of 
extracting what talen in the individual 
and exploring it to the full. W 



TouchUnes: 

Akai (UK) Ltd, Hasiemeref Heathrow 
Estate. Silver Jubilee Way, Hownshw 
Middx. Tel; 01-897 2487 



Alesis, Sound Technology PLC, 6 
Letchworth Business Centre f Avenue 
One, Letchworth Herts SG6 2HR. 
Teh 0462 480000. 



Casio UK Ltd, Unit 6 1000 North Cir- 
cular Road, London NW2 7JD, Tel: 
01-450 9131. 



Cheetah Marketing Ltd, Nor bury 
House, H or bury Road, Fair water, 
Cardiff CF5 3 A S\ Tel; 0222 555525. 



Nomad Ltd, North Road Farm, North 
Road, Wendy, Nr Roysion, Herts SG8 
OAS, Tet 0223 207770, 



Roland (UK) Ltd, 983 Great West 
Road. Brentford, Middx. Tel; 01-568 
4578. 



Yam aha-Kemble. Mount Avenue, 
Bletchley, Milton Keynes MK1 UE. 
Teh 0908 71771. 
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the Independent 
Commodore Products Users Group 
is the largest and most friendly 
computer club in the country 

Back /ssues for 19B7 available to non-members as w$it as 
member s, at £1.50 each, postage paid. 

r~i Many local groups with regular meetings 

• N ews magazine i ncl tided i n m e m be rs h i p - 1 00 ! 
plus pages of reviews, news and information 
every two months. 

• We support all Commodore Machines old and: 
new; PET, VIC20, 64,16, -4, PC, 128 and all 
AM I GAS, 

• Free Software Library of public domain 
programs for all the above machines available 
lo members on supply ol blank disk or tape and 
payment ol p&p- New members, do not send for 
this until membership number is received. 

• Help and Advice 

• Discount scheme 

• Subscription only £10 per year (UK) plus £1 
joining fee 



If you are seriously interested in using or programming 
any Commodore computer, then joining ICPUG is a must! 
For full details, send a stamped, addressed envelope to: 



ICPUG Membership Secretary, Jack C* Cohen, 
30, Bran caster Road, Newbury Park. 
Word. Esse*, IG2 7EP 



THE ULTIMATE POOLS PREDICTION PROGRAM 

MASSIVE DATABASE PootawtWrtT 1* t fOpWfftcufid Pools 
prediction aid h «mm eceftplate wuh ihe largest database 
av&UaMe 22000 matches over 10 rears. 
PREDICTS r*ai jusi 5COKEORAWS. hut AWAYS. HOMES 
and NO SCORES 

SITCCESSFTTL 5ELEC cnujmr«^ that Poolmwirinei performs 
vkgrtfieunly better than dunes. 

ADAPTABLE Probabilities are given on every fixture - 

ntiocit*;- ai; rnaj-.y se !*-£"! :.Ol".S is youneed for youi bet The 

precise prediction formula can be set by the uhi - you cam 
develop and test your own uraqm? minhnd. 

SIMPLE DATA ENTKT All team names are in the program. Simply cypt- in the refeiene* 
numbers horn the screen, Otihw FDLUOT io produce tenure La aiUcfnaticauy (see be Low), 
LEAGUE AMD NOW -LEAGUE AD English and SeottiBri b«*gu« leanti siit sup-ported, 
and also the non-league aides often used on pwJa coupons. 
PRINTER SUPPORT PjJJ hard copy printout cF data if yw h^v* a. prufutt. 
PRICE £13.00 (all inclusive ) 





AT LAST: No mar* smuggling far hours to get the 
&juuit llflt into me corrvputfli. FHCFN has be*n. 
programmed with all English and SctrtOflh League 
tunnies for L98&3B. Simply type in the date, and ihe hill fixture list s growmed. 

:r snnrnids. FuUy compatible With Poolfflrinner. Te«riy updates available. 

FOOLS WINNER with FTXGEN £19,50 {tor botL) 



COURSE WINN£Rv3 



WOT JTOT A TIPSTER 
PROGRAM. Coursewinnei 
V3 can be used by vxpKtt 
THE FUNTLRS COMFUTEH PROGRAM andr>rraaitirialp*in!araaliie 
Tou can develop and las! youi quti uniqut: lriruuncj system by adjusting the 
analysis formula, or vmP the program in simple mode. Courpowmfiar V3 uses 
5tjtisi2ca] atiilyaaa of major factors including pan term speed ratings, course 
statistics, prize money, weight, going, Irainei and jockey form +W, *tft Q 
output? Tno& Ltkery winners, good long odds beta, to recants, tn casts etc. The 
daiar*ass includes vilal wrars* ijaiistlca lor all British courses. Toy can update 
the rjajabw* - never goes out of date, FULL PRINTER SUPPORT. 
PRICE £18,00 (all inclusive) iudrit*nit Alil> N*Hotia3 Rum 



I vena ana. 



AVAILABLE TOR AMSTRAD CPCs 

MsuppUed Ion tape.,, commodore ei-lsb 

• flijtomaac ConvecEJOr.10 disc J spkctr™ 



AMBTRAD PCW 
DECS IBM Famuli 

IVjTro™, COMMODORE AMIGA 
(Add £300) ATARI ST 



Send Cheques'FOs for 
return of past service to . 



H Ji'l l ,; I' phone 2i hut 

%l ALTR1NCHAM RD, GATLEY, CHEADLE, CHESHIEE SK& 4DP. E 06 1-458 7425 



f5era' far Mi olmif sgItwv 1 



TtlDTDXT 



A world of information 
at your fingertips 




Teletext on your 64 or 128 brings you the very latest information 
free! And unlike a Teletext TV you can print pages like todays TV 
or save a recipe to disc or cassette. Ceefax and Oracle provide 
hundreds of pages of news, sports results or share prices, weather 
and road reports, cars for sale> even bargain holidays plus much 
much more. 

The Microtek Teletext Adaptor fits neatly on the user port, just 
connect it to the Tuner and plug in an aerial or the Adaptor alone 
may be connected to the VIDEO OUT socket of a video recorder, 

The Microtek Adaptor is only £79.35, Adaptor and Tuner just 
£124.95 including VAT and p/p, 

AMIGA 

Amazing full feature Amiga version speaks etc. etc, and also 
provides colour TV on your monitor. Available now £124,80 + VAT. 



MICROTEXT 

Dept YC, 7 Birdlip Close, Horndean, Hants PO£ 
Telephone: (0705) 595694 



DISCOUNT 
SOFTWARE 

Fo n t maste r £34.95 

(This is the latest version) 

Toyshop £39.95 

Printshop £29.95 

Certificate Maker £19.95 

Create A Calender £19.95 

Hack Pack 128 £12.95 

Petspeed £12.95 

Helper 128 £14.95 

Viza Star 128 £74.95 
VizaWrite Classic £54.95 

CADPAK 128/64 £29.95 

BECKER BASIC £29.95 

ADAMSOFT 

18 Norwich Avenue, Rochdale, 
3 Lanes. OL11 5JZ E3 

Access card orders accepted - Tel. 0706 - 524304 
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Continuing our music series, this month we look at 
creating and using soundtracks 
By Peter Gerrard 



The first rule to observe when 
creating musical soundtracks 
seems to be to make it as long 
as possible! IVe seen a number of 
cassette inlay cards and game instruct- 
ions boasting about the fact that the 
game contains M a ten minute musical 
soundtrack by Frieda Villain", or 
words to that effect. Creating such a 
length of music is no great hardship, 
and the routine in this section will take 
up none of the available Basic RAM 
from the Commodore 64. Indeed, 
there is nothing to stop you having 
one soundtrack playing while, say, the 
player of the game is reading the 
instructions, and then loading in 
another one with the main game itself. 
The point to be noted here is of course 
that the player must be given the 
option to turn the blessed thing off. 

In the program for this section 
you'll see that the main 'tune' is held 
in memory from SC000 to $C7FF and 
[he repeating [ rifr lives from JC800 to 
SC8FF. There is no real reason why 
this cannot be made longer, if you want 
to experiment, but I think that 256 
notes for a repeating riff and 2048 
notes for the main tune is long enough, 
and provided that you don't get too 
carried away and dout play more than 
about three and a half, four notes per 
second, you 11 easily achieve your ten 
minute soundtrack. You can of course, 
play at a fraction of that speed and 
have a half hour musical interlude if 
you want, but however good the game 
might be this could possibly induce 
severe boredom on the part of the 
player. 

The second rule to observe is to 



be harmonious, When starting to 
compose your first soundtracks, try 
and think in terms of simple tunes and 
don't attempt to create a magnum opus 
all in one go. Think of simple note 
sequences. The classical C, F, C, G, 
F and back to C again, for instance, 
might be a reasonable sequence for the 
repeating riff, perhaps playing some 
sixteen or so notes in each key. For 
example, assuming each note to be 
played at the same speedy then: 
C, E, G, A, C, A, G, E 

and then repeated gives a fairly 
familiar little boogie style of playing, 
and if this can then be moved up to 
the key of F, back to C, on to G and 
back to F again before it starts to 
repeat, this gives the main tune 
something to work its way around. 

If possible, keep the repeating riff 
to a fairly low octave, letting the main 
tune ride over it and play at a much 
higher one. IVe found this a 
reasonably simple way of writing a 
long running background tune, and it's 
a way that doesn^t necessarily have the 
player reaching for the volume control 
every time he encounters one of your 
programs. 

Of course, this is not going to make 
it easy to transpose one of the classics 
to your computer, more dedicated 
commercially available software 
packages can make life a lot easier in 
that department, but as a straight- 
forward way of producing a backing 
track for your own games, without 
resorting to special commands and 
adding links to Basic or whatever, it 
manages to suffice quite nicely. 



Having got the background riff 
going, you can then concentrate on the 
main tune itself. A sequence of 16 notes 
played out eight times gives us a total 
of 1 28 notes before that sequence starts 
to repeat itself. This is only using half 
of the available notes, but it will do 
to get us started. Bear the number of 
128 in mind, because if your main tune 
doesnt In some way adhere to this 
number, things can start to become 
terribly discordant. Every 128 notes or 
so you're probably going to have to 
either revert to something starting in 
the key of C, or something that 
harmonies well with C, unless you 
want to go into electronic wizardry and 
start introducing ring modulation and 
synchronisation, perhaps changing the 
filtering of a note as it passes through 
the ADSR sequence of its life. 

This can produce some wonderful 
sounds, so find out where the 
waveforms are stored in memory (just 
hunt through the loader program to 
find a sequence of numbers like 
141,11,212 to indicate voice 2, or 
141,18,212 for voice three) and change 
the waveform immediately before that. 
This waveform will be a 17, a 33, a 
65 or a 129 in this basic example, since 
no attempt has been made to cater for 
ring modulation or synchronisation. 

To change the filter as a note is 
being played is slightly more 
complicated, but weVe already seen 
which registers to alter to do this, and 
so a small' amount of code will have 
to be inserted immediately after 
playing one note and before playing 
another, so that the effects of the 
changing filter can clearly be heard. 
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By playing through the main tune 
once, and then altering the ring 
modulation settings, or synchroni- 
sation, or changing the filters, your ten 
minute soundtrack can indeed be made 
to go on for half an hour or more 
without starting to repeat itself. In 
theory it could go on indefinitely, I 
suppose, but that's up to you to 
experiment with! 

Program Changes 

On to the program itself. WeVe seen 
where the notes are stored in memory, 
and you may have been puzzled as to 
why 1 said that IC8Q0 to SC8FF gives 
us the space to store 256 notes, since 
there are only 256 bytes available in 
that particular amount of memory. 
No, we haven't gone back to just using 
the frequency, and in any case most 
of those cover two byte numbers 
anyway; the low and high value 
frequencies in fact. 

No, we're relying on the fact that 
most tunes do not expand over more 
than about three octaves, and are using 
some 31 notes in all. A separate table 
reads a number from the data in 5C800 



to SC8FF and converts that into the 
high /low values of the frequency. Say 
it comes across a number 27. The 27th 
entry in our table will tell us perhaps 
that note 27 corresponds to a high 
value of 31 and a low value of 165. 
These values are then POKEd into the 
correct registers (or, strictly speaking, 
the value held in the accumulator is 
stored in the correct registers) and the 
right note is then played. 

In Basic terms, it might look some- 
thing like this: 

1000 DATA 2,24,2,56,2,90,2, 
125,2,163,2,204,2,246. 

If you, look at your manual you 11 see 
that this corresponds to the high/ low 
frequencies for all the notes from C- 
1 to F -1. Obviously, you'd have 
more data than that in our program 
to cover all 31 notes. Then, another 
set of data contains the notes to be 
played: 

100 DATA 1,3,5,6,5,3,1 

The first note has the high/ low 
frequencies of 2,24 (as read in from 



the table), the third one has the high/: 
low frequencies of 2,90, and so on. 
Thus by just using these 31 notes we 
can effectively halve the amount of 
memory required to store a long tunej 
and use the spare RAM from $COO0 
to SCFFF into the bargain, leaving us 
with a very long tune that takes up 
no amount of memory at all 

As with the ordinary musical 
soundtrack program I used the 
synthesiser program, slightly modified, 
to POKE numbers in the range 0 toj 
3! into memory, the precise area o 
memory ($C00O-$C7FF or SC800- 
EC8FF) depending on which voice II 
was altering at the time. Play a note, 
determine which one it is in ourj 
sequence of notes from 0 to 31, and 
put the number in that range of 0 toj 
31 into memory. 

Filters, ring modulation and 
synchronisation are up to you: the 
basics of the program are there to be 
played with and modified. It's the only 
way to learn, believe me! 

Next time, well look at a slightly 
technical roundup of the SID chips 
capabilities, Tt all helps in understand- 
ing how the thing works t T if6 
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A quick notepad utility cartridge for the busy executive 



A part from making disk backup 
f\ systems, British cartridge 
manufacturers seem, to be 
devoid of ideas. Apparently, this isn't 
true of our colonial cousins in the 
States if Partner 128 is anything to go 
by- 
Contained within the little black 
box is a desk diary, calculator, memo 
pad and address book with a C12S disk 
turbo, all on ROM supported by a 
small RAM chip. This may not seem 
very revolutionary because there are 
many software programs, like 
Database's Mini Office II, which do 
similar things but Partner can be used 
in conjunction while another program 
is running in the computer's memory. 

The cartridge sits quietly in the rear 
of the computer with a jump lead in 
Port 2. By pressing the reset button 
on top of the cartridge, the current 
program is interrupted and Partner's 
menu window indicates that it is ready 
to use. When the utility has been used, 
Partner's control is released by 
pressing the ESC button and, like 
magic, the original program appears 
and continues from where it was 
interrupted. 

The only disadvantage of the 
cartridge is that it cannot access tape. 
This is because two assumptions are 
made; that the user is a rich American 
who would have a drive anyway, and 
that no-one can live without a disk 
drive for a CI 28, 



The first option on the Partner menu 
brings up the appointments diary. A 
calendar is presented which displays 
one month per page from January 
1986 to December 1999. Cynics may 
think that this utility has obsolescence 
built in but the C128 will have long 
disappeared by 1999 • except for those 
which have been lovingly maintained 
as museum pieces. 

Selection of the current month is 
achieved by skipping through the 
calendar in six month chunks until the 
approximate position is reached. 
Then, by advancing or retreating 
through the calendar entries month by 
month, the current page can be found 
and the acuta! day can be selected. 

Pressing r el urn when the cursor is 
on the actual date flips the calendar 
into the appointments page. There are 
four boxes for data, the first one of 
which permits a ten character label to 
be entered for display, after the rest 
of the appointment's boxes have been 
completed. These boxes are for key 
tasks, things to do and time-labelled 
appointments for that day. Not all 
boxes have to be filled and then, on 
returning to the calendar, the date 
entry has been changed to display the 
ten character label which was entered 
earlier. The appointments diary must 
now be saved to disk before entering 
the other facilities. 



Saving data before each function 
change is advisable because the 
cartridge has limited RAM which is 
also accessed by utilities such as the 
address book and memo pad. 
Similarly, any saved data can be 
rapidly recalled by loading back in 
from disk. To help with loading, the 
disk directory can be viewed to enable 
datafile selection. Of course, all of this 
means that a disk must be kept 
alongside the Partner, preferably with 
a backup locked away somewhere safe. 

The memo feature is a simple 
notepad /word processor which can be 
used for quickly scribbled reminders 
to yourself or even to print out short 
letters and internal memos. Another 
function can be as a Help screen for 
other programs. Plug in Partner, load 
the program and then press the reset 
button, A previously prepared help 
disk can then be loaded and displayed 
to show user-defined functions within 
the resident program or simply to show 
its standard features. 

The memo page can also be used 
to turn the CI28 and printer into a 
limited-memory typewriter. With the 
typewriter function on, anything typed 
onto the keyboard will be directed to 
the prjnter when the return key is 
pressed. 

Modem users will find the address 
book a boon. Not only can names, 
addresses and phone numbers be 
entered but autodial modems can also 
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be given the relevant number to call 
by the press of a key. Sadly this 
database uses American titles for the 
fields within the address base but 1 
managed to cope without too much 
trouble. The only real probelm is 
encountered when an address is too 
long - ironically, Commodore's 
address came into this category. 

The full database can be listed to 
a printer, address labels created or a 
phone list generated from the in-built 
data processor. The distance between 
labels can also be set but this is done 
from the setup option which we'll be 
meeting later 

Wordprocessors usually have fairly 
basic calculator functions, if they can 
calculate at alL With Partner a full 
desktop adding machine is provided 
so that a printed record of the 
calculations can be kept for future 
reference. The printer can also be used 
to get a dump of the current C12S 
program screen, but only if text alone 
is displayed - if the screen uses high 
resolution or user-defined graphics, 
forget it. 

Disk commands can be sent to the 
drive for all of the DOS features but 
for me the most interesting feature of 
this section is the printer command 
line. Some older wordprocessors are 
unable to support some of the latest 
printer features. This facility over-rides 
the program in the computer's memory 
so that commands can be sent to set 
up alternative typefaces and other 
specialised facilities. 



If you work in a busy office youH 
appreciate this next feature. Before 
leaving Partner a five letter code can 
be entered which locks up the 
keyboard. This means that it is safe 
to leave a program running because 
no-one will be able to use the keyboard 
until the password is entered. If you Ye 
called away by a friend or by nature, 
the program is tamper proofed. 
Unfortunately, this feature does not 
protect against the power switch! 

The final option allows protocol 
codes to be set for printers, disk drives 
and modems. Label spacing is set here, 



along with the secondary printer 
address, and ASCII or CBM character 
code selection. 

According to the manual, the 
standard facilities can be 
supplemented by adding self-penned, 
machine code routines which can be 
stored in the cartridge RAM. The 
technique is a closely guarded secret 
and a certain amount of money will 
have to change hands before 
Timescape will reveal all. 

Tm currently using Partner in 
conjunction with Superscript 128 and 
found to my chagrin that disk access 
is inhibited because the word process or 
leaves an open channel to the disk 
drive, A search through the 
informative manual revealed that 
pressing the CBM key and letter *0* 
at the same time would clear the 
channel, but could possibly cause 
problems when leaving Partner. Being 
brave, 1 tried it, the disk was freed and 
no ill effects were created when 
returning to the program. This is 
indicative of the care with which 
Partner has been implemented and it 
is highly recommended for use by the 
busy executive, or anyone else for that 
matter. 



TouchUne: 



Producer: -Timescape, Supplier: 
Financial Systems Software, IS High 
Street Pershore, Wares WrlQ 1 BG. 
Tel: 0386 553 J 53. Price: £49.95 



HIT R, , , »1. 

ill t term 




mm 

HEX DEC 

$e& ft 

$81 1 

m i 

$83 3 

$84 4 

m 5 

m 6 

m i 

$88 8 

$83 9 

$8ft 1 

m l 

m l 

m n 

58E 14 



LI C:i 

fl f&r Item 



mm fin 



i - ftpftiitteit blefttor 

I - mm Pad 

% - i4dress/tt»ie List 

4 - Calculator 

5 - Print Screes 

G - &&$/Pr inter CemMfs 
7 - Swifiloek 
S - Setup 

Press 1-8 or ESC to exit I 



$40 77 
S4E 78 



$# 77 
$4£ TB 



$6& i&9 
$6E U8 



Ti SET2 
ft* 

if 
o 
u 

h 
to 
ft 
u 
j> 
t* 
Lt 

1 1* 
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Easy Entry C64 



Listings 



Get it right first time with our deluxe program system 

for the C64. 



y 

A out may have noticed that our 
listings arc free of those horrible little 
black blobs which send you searching 
around the keyboard for a suitable 
graphic symbol. You may also have 
noticed the funny numbers by the side 
of each line of the listing. Fret no more, 
it's all part of our easy entry aid. 

Instead of those nasty graphics and 
rows of eo Lint less spaces in PR J NT 
statements and strings we use a special 
coding system. The code, or 
mnemonic, is always contained in 
square brackets and you'll soon learn 
to decipher their meanings. 

For example, [SAJ would mean 
type in a Shifted A, or an ace of spades 
in layman's terms, and [SAIOJ would 
mean a row of ten of these symbols. 

[S+2] means hold down the shift 
key and press the plus key twice. It 
doesn't lake a great leap of logic to 
realise that [C+2J means exactly the 
same thing except that the Commo- 
dore key (bottom left of the keyboard) 
;s held down instead of the shift key. 

11 more than two spaces appear in a 
statement then this will be printed as 
[SPC4] or, exceptionally, [SSPC4]. 
Translated into Fnglish this means 
press the spacebar four times or in the 
latter case hold the shift key down 
while you do it. 

A string of special characters could 
appear as: 

[CTRL. N. DOWN2,LF>I5.BLUt 

F3.C3] 

This would be achieved by holding 



down the CTRL key as you press N, 
press the cursor key down twice, the 
cursor left key live times, press the key 
marked BLUk while holding down the 
CTRL key, press the F3 key and, 
finally hold the Commodore key down 
while pressing the number two key (C2 
would of course make the computer 
print in brown). 

Always remember that you should 
only have a row of graphics characters 
OH your screen with no square brackets 
and no commas, unless something like 
this appears; 
[SS},[G*J 

In this case the two characters should 
have a comma between them. 

On rare occasions [REV TJ will 
appear in a listing. This is a delete 
symbol and is created by entering the 
line up to this mnemonic. Then type a 
closing quotation mark (SHIP! & 2) 
and delete it. This gets the computer 
out of quotes mode. Hold down CTRL 
and press the number nine key 
f RVSON), type the relevant number of 
reversed T\s and then hold down 
CTRL and press zero (RVSOFF). 
Next type another quotation mark and 
delete it again. Now finish the line and 
press RETURN. 

A list of these special cases is given 
in the table but remember that Only 
one of" these mnemonics will appear 
outside of a PRINT string: the symbol 
lor pi. This may appear when its value 
is needed in a calculation so this may 
look something like- 



:CC=2*fPIJ*R: 

Ignore the square brackets and just 
type in a shifted upward pointing 
arrow (ic, the pi symbol). 



PRO DRAM: SYNTAX CHECKER 



□ 



5-REn SVTAX CHECKER - ERIC DOYLE 

10 BL-10 jLU-7G :SA-43152 
20 FDR L-0 TO BL:CX-0:F0R D-Q TO 
IS 

30 REflO ft: IF A>555THENFR INT "NUMB 
ER TO LARGE" ; LN-K I* 103 -STOP 
40 CX-CX-^A ; POKE 5A+L-1S+D, A- NEXT 
D 

50 REftO A; IF A><CX THEhfPR I NT"ERR 

OR IN LINE"; LN-*-f L" 10 ) - STOP 

ED NEXT L:SYS 49155 jNEU 

70 DATA 173,5,3,201,165,508,31 1 

50,169,9, 141,32,506, 141 , 33, BOB,' 1 

847 

80 OATA 163,7, 141,134,5,169, 13, 3 

£, 210, 5SS, 169,64, 141, 4. 3, 169 IBS 
2 

20 DATA 195.141,5,3,66,96, 150,16 
3,154.141,4,3,169,165, 141,5.1566 

100 DATA 3,168,14,141,134 2 141 
35,503,163,3,141,33,208,63 33 IS 
65 

110 QRTfl 33,154,165,75, 13B, 75 15 
6,72,165,0,165,50,133,554 165.21 
, 1747 

130 DATA 54, 101,254, 133,254, i(i2 
0,2,240,1B,B3,£54,133,5S4 232 16 
9.5345 

130 DATA 0,2,540,6,24,101 254 13 
3,254.535,508,233,133,1,141 134 
5134 

140 DATA 5,155,554,74,74,74 74 3 
5,153,193,32.210,555,165,354 41 
5054 

150 OflTA 15,35,156,135 33 210 25 

5,169,13,35,510,555,169,13,32,21 
D, 1335 

150 DATA 255,139,7,141,134,2,104 
, 15B, 104, 170, 104,96, 24 , 105 43 20 
1 , 1633 

170 DATA 56,16,1,96,54,105,7,95 
0,0,0,0,0, 0, 0, 0, 403 



by Eric Doyle 
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Easy Entry C64 



Checksum Program 

The hexadecimal numbers appearing 
in a column to the left of the listing 
should not be typed in with the 
program. These are merely checksum 
values and are there to help you get 
each line right. Don't worry if you 
don't understand the hexadecimal 
system, as long as you can compare 
two characters on the screen with the 
corresponding two characters in the 
magazine you can use our line 
checking program. 

. Type in the Checksum Program, 
make sure that you've not made any 
mistakes and save it to tape or disk 



immediately because it will be used 
with most of the present and future 
listings appearing in Your 
Commodore. 

At the start of each programming 
session, load Checksum and run it. 
The screen will turn brown with yellow 
characters and each time you type in a 
line and press the RETURN key a 
number will appear on the screen in 
white. This should be the same as the 
corresponding value in the magazine. 

If the two values don't relate to one 
another, you have not copied the line 
exactly as printed so go back and check 
each character carefully. When you 
find the error simply correct it and 



press RETURN again. 

If you want to turn off the checker 
simply type SYS49152 and the screen 
will return to the familiar blue colours. 
You can then do whatever it was you 
wanted to do and if this doesn't use the 
area where Checksum lies you can go 
back to it with the same SYS 
command. 

No system is foolproof but the 
chances of two errors cancelling one 
Many of the listings are presented in 
lower case. To turn your computer to 
lower case mode press the 
Commodore key and the SHIFT key 
at the same time. 




1 

Kcv press 




Mnemonic Symbol Keypress 


CRSR left/right 




[BLACK] 


1 CTRL & I 


SHIFT & CRSR left/right 




[WHITE] H 


1 CTRL & 2 


CRSR up/down 




[RED] || 


jf : CTRL & 3 


SHIFT & CRSR up/down 




[CYAN] | 


| CTRL & 4 


fl key 




[PURPLE] 5 


E CTRL & 5 


SHIFT & fl key 




[GREEN] iji 


g CTRL & 6 


H key 




[BLUB] 


jjj CTRL &. 7 


SHIFT & f3 key 




[YELLOW] 


M CTRL & 8 


f5 key 




[POUND] 


£ 


SHIFT & f5 key 




[LARROW] 


<- 


17 key 




|Ul J ARROW| 


t 


SHIFT & H key 




[PI] 


SHIFT & t 


CLR/HOME 




[INST) 


SHIFT Sl INST/DEL 


SHIFT & CLR/HOME 




[REV T] 


see text 


CTRL & 9 




[Cletter] 


CBM + letter 


CTRL & 0 




| Sletter] 


SHIFT + letter 



00 
7A 

47 

AG 



D3 



44 



C0 
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FilJ in your name and address and give 
this form to your newsagent. 

Please order me a copy of YOUR 
COMMODORE and reserve/ deliver 
me a copy every month. 

NAME 

ADDRESS 



- r . l . 



Newsagent: This magazine is made 
available to your wholesaler through; 
S,M. Distribution Ltd 
6 Leigham Court Road 



Streatham 
LONDON 
SW16 2PG 

Tel: 01-677 81 1 J . 



/ 

A 



3offy. SJJ Ob/ c/ 



YOUR 



COMMODORE 



LISTINGS 



CONSTRUCTING A COMPILER 




e: 

7A 
9C 
47 

m 



C0 



10 FOR X-B32 10 B7B 
E0 READ B ; POKEX , B 
30 NEXT 

10 POKE 770 3 64iFOKE 771,3:.PO 
KE 771,243; POKE 775, 166 
50 "PRINT CHRSC14) ; "[ICLR,SF, S 
C,SL3 t:SE,SD,Si , ST] CODE INS 
TALLED . 13 

50 print a 'c5u,sa, sr p 5n,si ,sn 
,sg3 ! ! eseicn't c5e, so, si , st 
: :sh p sa,5s p si,sc3 programs! 

! " : NElif 

70 DATA 32,96,165,134,122,13 
2,123,32, 115,0, 170,240.243, 1 
55, £55,134 

60 DATA SB, 144.6,32, 121 T 165, 



7E .225, 157,32, 107, 155 , 155, 12 
2,150,4 

72 50 DATA 165,0,2,232,200,153 
251, 1,201,0,206,244,76,152, 1 
54 



CONSTRUCTING A COMPILER 



PECGRfln: COMPILE 



F2 10 G05UB 350; REM INITIALISE 
0E 20 WT*=0:EF*-0 : ET*-0 
24 30 ; 

C7 ■ 40 REM -i 



09 50 ; 

53 DE^-fl 



91 70 GDSUB 1340;REn OPEN FTLES 

G2 B0 IF Utk THEN PRINT "IT 503 IS 
K. FILE ERROR r CSflJ ISSINS FIL 
E CR [SUJlSK FULL" : CLDSE2: CL 
□SE3:ENO 

60 S0 : 

HB 100 : 00S-""iG05UB 2410 
72 110 s IF EN* THEN GOTO 230 
17 120 ; PRINT IL$: 
BO 130 3 IF DE^-a AND IL*<>0 T 

HEN 50 SUB 2B4Q 
EE 140 : 

4E 150 : IF LEWCDCS3>0 AND ERJ£ 

-0 THEN GDSUB 2550 
SPi 1B0 ; 

7E 170 : IF ER* THEN ET^-ET^+1 
: PRINT'TRUSOND *' \ EMSCER*) 

65 1B0 : IF UR* AND ER^-0 THEN 
UT?S'-UT5c+ 1; PR I NT "CHUSDN3"i WM 
I CUR':) 

54 1S0 IF DE^-0 AND EF*-0 THEN 

100 

F2 200 : 
13 210 REM 
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EG 220 : 

DC 230 IF EFSi-B AMD CD*O0 THEM 
PRINT "C5UHNEXPECTED END OF 
FILE . " s KR*-1£B : GO5UBS940: GO 
SUBB5BO 

D2 210 IF EF2-0 AND CKfcCCP'S J<>0 
THEM PRINT "CSClONTROL 5TRU 
CTUHE ERROR. 11 
53 ESS IF EF* THEM PRINT "LBS ,5 
E^U.SE, 5R.se: tSE s SR2 s S0,SR 
1 > [SC3ANNOT CONTINUE. . . " 
43 EE0 IF EF2-0 AND FO*>0 THEM 
PRIMT "CSU DARNING - LSFDILE 
OPENS OUTNUMBER F1LECSPCS1CL 
OSURES. M 
H9 ?70 IF EF£-0 AND FD£<0 THEN 
PRINT "CSUlARNlNB - t SF ] I LE 
CLOSURES OUTNUMBER FILE OPE 
NS. " 

sea close z. close 3 

19 230 : 

23 300 PRINT ET*; " ERRORS LM FI 






DF 
48 



08 



G7 



OF 



7A 



FD 
BD 
A8 
CA 

EC 
EG 

G3 
37 
FB 
E7 
AI 

Dl 
E7 
4A 
G4 
E£ 

90 

12 
31 
SI 

FA 

B7 

3F 

53 

45 

F4 
BE 

El 

11 

37 

55 
44 
55 
03 
SE 

01 

FS 
IB 
CC 



1A 



LE ■ " 

310 PRINT UT*; " WARMINGS IN 
FILE. " 

350 S¥- MN, iG05UB 33G0 
330 IF SD* THEN PRINT 'TSF.S 
A,5T,5A P 5L] ! ! L SFIORUJARD CSS 
SUBROUTINE DEFINI TIONS NOT 
MATCHED " 

340 IF SO*-0 AND ET*-0 AMD E 
F':-fl THEN GDSUB 50B0 
3S0 IF OE^i THEN PRINT "CS0I3I 
SK FILE ERROR DURING DATA FI 
LE WRITE . " 

BEG FR-FREC03 :PSINT FR ; "BYTE 
S FREE." 

370 IF SDJi-0 AND ET^-O AMD E 
F***0TKENCLR: PR. I NT "LSS3T ART IN 
G CSC:ODEGEN M : LO AD "CDQEGEN " , 
0,1 

JBO END 

330 : 
400 : 

410 REn **»***»•********»»»» 

420 REn ERROR MESSAGES 

430 REtl ******************** 



END! " THE 



THE 



440 : 

450 EP': — 1 
4B0 EP2-EF*+1 
470 READ EnstEP^ 
4B0 IF EMSCEF5:3 0 
M 4GS 
490 : 
500 EP*-0 
510 EF^-EF^l 
520 READ UrtSCEP5£3 
530 IF WM$CEP^)<> "I ENDf 
N 510 

540 RETURN 
550 : 

550 DATA "CSPC333" 

570 DATA "[SSDYMEOL NOT DEFI 

NED. 

5B0 DATA "CSS3 YME.QL RE-DEFIM 
EO. 

590 DATA "[SUN CORRECT USE □ 
F TYPE DESCRIPTOR, 
G00 DATA "CSM1I55ING EXPRESS 
ION . 

G10 DATA "CSP1ARENTHESIS ERR 
DR. 

520 DATA "CSI HNCDRRECT USE 0 
F OPERATORS ► 

B30 DATA "CSS SYNTAX ERROR. 
G40 DATA "CSNIUMERIC QUERFLO 
U , 

550 DATA "C EG": ARB ABE AT END 
OF LINE, 

EBB DATA '"Z 5M ] I 55 1 NG SYMBOL « 
670 DATA J1 C5I ILLEGAL SYMBOL. 

5B0 DATA "TSFSUNCTIDN/OPERAT 
OR SYNTAX ERROR." 
E90 DATS 'TSM11SS1NG LIAR I ABL 
E DESCRIPTOR. " 

700 DATA *TSn]ISSll\lG OF ERA TO 
R* " 

710 DATA "C5T3YPE niSHATCH E 
RROR. J ' 

720 DATA "US I INCORRECT USE 0 
F RESERVED WORD." 
730 DATA P ESC30MTROL 5TRUCTU 
RE ERROR . " 

740 data""csp:rdcedure diuis 

ION ERROR , " 

75C DATA "1 55H TATEMENT OUTS I 
DE PROCEDURE DIVISION." 
7B0 DATA "CSC CONTROL STRUCTU 
RE NOT HATCHED AT CSE.SN.SO: 

770 DATA "LSI 3 /[SOU FILE MOD 
E NOT DEFINED . " 



EC 
AS 
2F 
□ 3 
D5 
EA 
EC 
A8 

FS 

B5 
53 
C0 

BE 

BA 



B5 
Al 
!SF 
□ 5 

IS 
05 

F7 
FD 

FE 

BS 

£4 

ID 

C5 
GC 
3E 

54 
B3 

32 

20 

E7 

13 

60 
07 

S4 

FF 

OB 

02 
AC 
3A 
DB 

C5 

E7 

F2 
BO 

EG 
15 



7B0 DATA "CSSlUBROUTrME MOT 
OEFI NED . " 

730 DATA "LSS]UBROUTINE ACRE 
ADY DEFINED. " 

B00 DATA "CSS SUBROUTINE STRli 
CTURE ERROR." 

B10 DATA "C5NG0 SUBROUTINE E 
RROR . " 

B20 DATA "CSI ILLEGAL USE DF 
SUBROUTINE NAME ► " 
B30 DATA "fSBHAD SUBROUTINE I 
NAME. " 

B40 DATA "CGSUUEROUTINE INSl' 
DE PROCEDURE DIVISION t " 
845 DATA "CSI IDENTIFIER TOO 

LONG* ™ 

B50 DATA " < END ! " 
960 : 

B70 : 

BBS DATA "C5BH ARBASE AT END 
DF LINE," 

BS0 DATA "CSD3ECLARATI0NJ IMS 
IDE PROCEDURE DIVISION. " 
3©0 DATA "tSSHUHROUTINE DEFI 
NITIONS INSIDE PROCEDURE DIU 
1 3 ION. " 

910 DATA ' ■ END! " 
320 ■ 
330 : 
340 REM 

550 REM INITIALISE 
3B3 REM 

370 : 

BBS PRINT "CCLR3 

330 print chr5c14 3 ; "csf^c.s 
l: cscsompiler 1 ' 

1OE0 PRINT "CSUHERSION 1.0/C 

sc:b4" 

1005 PRINT "C5S]TEUE CSC3ARR 
IE 1989 " 

1010 PRINT " 

CD0UN3 ** 
1020 : 

1030 REM ** INTEGERS ** 
1040 5S3;-E00; UTW : SP^-0: TT^ 
-1 : TP";-0 : CF^-0 ; CD^i-0 : FO^-0 
1050 : 

1BG0 REM ** ARRAYS ■» 
1070 DIM KLMKIEB^LSCSB^LCS 

10B0 DIM UNStSS^U , UT^CSS'^> a U 
U^CSS^J 

1O90 DIM L55tSS*3 , CK*C5S:*),U 
StC4D .LN^CSS^i 

1100 Din TK£C50} , SK^C50) , EMS 
C301 ( UM4CS) 
1110 ; 

llEB GDS.UB 450 : REM ERROR I1ES 
SAOES 

1130 GDSUB 1230, REM DEFINE F 
UNCT I OMS 

1140 GDSUB 1430: REM KEYWORD 
TABLE 

1150 GDSUB 1790: REM GET FILE 
NAMES 

1160 RETURN 
1170 i 
11 B0 i 
1130 REM 



6F 


1c 




V 4 


72 


li 




Ht 


CF 


li 


F4 


li 




_ 


FT 


r 



1S0S REM DEFINE FUNCTIONS 
1210 REM ****************** 

1E£0 s 

1230 DEF FMGCCLP3-ASCCMIDSU 
1240 : 

1550 DEF FNNCX)-CC*>-48 AND 
Ci<-57) OR C^-3B OH C^*37 OR 
C\-54 OH C - 4 G 



C7 


1 


17 


I 


SO 


1 








0 


£4 


1! 




] 


03 






I 


DB 


l; 


E5 


1: 


53 


1* 


BE 


1- 




■A 


20 


l l 




l; 


i BE 


i ( 




w 


AB 


V 


SO 


4. 


OE 


i" 


OA 


1 


EO 


1 1 


F7 






E 


F9 


r 




E 


53 


1' 


DB 


1 


3A 


1 


G5 


1 


AC 


1 




ft 


■ FA 


1 


83 


1 


33 


1 




0 


CC 


1 


1 


N 

-t 
1 




I 




1 




H 


B0 


1 




R 
1 

1 


24 


1 


f c. 


1 






E4 


I 


42 


1 


FS 




64 


1 


F7 


i 


DC 


1 


A9 


1 


8E 


■ 

1 


BA 


1 




1 


I Ea 


1 


1 43 


1 




+ 


1 23 


1 


1 7S 


1 




• 


1 OS 


1 


1 7A 


1 
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CF 
F4 
FF 

G7 
17 



BF 1?G0 DEF FNACX)-C*-> 65 AMD 0 

*<-30 OR C\"3H 
72 1270 DEF FNAN( X)-FNN(0) OR F 

1280 DEF FNBCtXJ-C^-4© OH 
-41 

1590 DEF FNSFCXJ-CSi-32 OR 
-3 

1300 DEF FNTKCX3-Cfc-4S OR 
-43 OR 0^-49 OH C*-47 OR CC* 
->50 AND C3^<-G23 
1310 DEF FNCCCX)-C**44 OR C* 
-53 OR C£-3S 

1320 : 

90 1330 DEF FNCKCXi-ABSCFNAN!^) 

+a*FMTKC0) + 3*FNBC:0;+4-F^P[ 
B:+5-FNCCC0>) 

E4 1340 DEF FNHI CDUD-INTCDU/ESE 
C3 1350 DEF FNLDeDV3-DU-ZS6-FNH 

1350 RETURN 
1370 : 
53 1390 i 

E2 1330 R£n *«******#**. 
*•>•***••*.«* 

1430 REN READ IN KEYWORD TAB 
LE 

1410 REM ■»***■****»«****■*„.** 
****** 

*B 1420 : 
SB J 430 KlifJs— i 
-1440 KU5;-KiiJ^+i 
1450 READ KtUSCKW*} 
1450 IF Kbf£iKyr:)-"OR" THEN F 

1470 IF KW*CKW%>-"— " THEN F 
EVKtift+iaB 

1130 IF KUSCKU^O-IEND' J ' TH 
EN 1440 
1430 RETURN 
1500 ; 

1510 REM »• KEYUOKDS *» 
1520 DATA END 
AC 1530 DATA UAR, INT, STRING > ARR 
f\Y 

1540 DATA BSET.USET 
1550 DATA LOOP h ENDLOOP, WHILE 
h 'jJHEN 

39 1550 DATA IF, ENDIF ELBE CHAR 
OUt.FOPEN 

1570 DATA BEGIN, FCLOSE, FDR I 
NFUT „ OUTPUT 

15B0 DATA WRITE, READ, SUBROUT 
1NE, RETURN 
S5 1530 DATA CALL, EXTERNAL FGRU 
ARD 

1E00 DATA CLS.UAIT.HALT^SYSC 
ALL 
1510 : 

1520 REn ** OPERATOR? ** 
75 1530 DATA DR P XOR, AND , NOT , = f 
>.<■*,>",<.> 
1E4B DATA ♦ 
1550 ■ 

1S50 REM * - FUNCTIONS ** 
1B70 DATA BYTE, UQRD h LEN, CHAR 
h BTR , ASCI I 

19B0 DATA STOP. KEY, CHARIN 
1S30 DATA LEFT , RIGHT PtID 
AS 1700 DATA SYSFN, l05TAT t D5TAT 

, DERR 
BE 1710 : 

flfl 17£0 DATA "! END' " 
F2 1730 : 
EB 1740 ^ 

IS 1750 REn ■ 
* * * ** * ****** 

E3 1760 REM GET FILENAMES 
75 1770 R£n **••****•*«««*•****,■ 
«♦********»» 



BB 
65 



20 
BE 



Bft 

F7 

^9 

53 
DB 

55 



FA 
B3 



50 
El 



HS 
FA 
EH 

F7 

IC 



17B0 i 
1790 INPUT 



ITO0WN,S5DCURCE F 



55 
£3 
65 
EC 
7A 
CG 
B3 

BE 

EE 
53 
Be? 

0E 
BE 

AB 
63 
EB 
Fl 

DB 
34 

33 

51 



ILEMAME C.FCO " - FSS 
1800 IF FSS-"" THEN 17S0 
1910 : 

1350 FC£-FS$+'\SFC ,f 
1830 FYS-FE3+".5Yrr 
13:3 FLE=F 55+ " . LTH " 
1350 FSIE-FSE-h" .FCL" 
1BG0 PR I NT J 'E DOWN , SC3 OMR I L I NG 

"l FSS 
1870 RETURN 

1BB0 ; 

1B30 j 

1300 REM 

• *■**•«*••+*» 

1310 REM OPEN DISK FILES 
1920 REM »******..**. ***•»«* 

1930 5 
1340 OE*-0 

1950 OPEN 2,3,2, FSS+\P R- 
I960 IF ST OR D5 THEN DEfe— i 
r RETURN 

1370 GETH£, AS:3ET*2, AS 

1380 IF ST THEN DE^--l ; RETL r R 

N 

1330 DPEAJ 3 t a,3/'B0= " + 
S t W' J 

2000 IF ST OR DS THEN DE?;— 1 



BF 3010 RETURN 

H 1 5020 : 

CF 2030 ; 

0C 2040 REN **+**i 



i* **»* 



57 2050 REM WRITE DATA FILES 
BB 20E0 REn **-***-.*., •!*,„,** 

24 2070 j 

CC | 0 w" DF ^ N 4 ' 01 4l " 00: " +F ?*+'"* 

76 203O IF ST OR DS THEN OE*— 1 
s RETURN 

7A PRINT h TDOWN.SUJ:RITlNG 

SYMBOLS." j 
E5 2110 PRINT#4,UTV 
ES 21£0 IF Ur«-1 THEN GOTO £130 



33 
1C 
20 
FE 
33 
62 
33 
30 
2F 

6C 

BF 

IB 
BE 

S3 
51 
35 
7C 
2-D 
EC 
BA 
A3 
0D 
7B 
7A 

Dl 

BE 

S3 

n r- 1 



2130 FOR X-l TO UT*-1 



2140 
21S0 
21B0 
2170 



i LJ RIN J rtt4,yNSC^J 
PRINT#4 3 UT-;CXD 
PRlWTtt4,UU^CX) 

PRINT"."; 

2180 : NEXT 
5190 CLOSE 4 
2200 PRINT 
2210 : 

2220 OPEfsl 5, B t 5 > "G0 : "+FLS+" 

s,y* 

2230 IF ST OR DS THEM DE%— I 
: RETURN 

££40 PRINT "CDDIjJN, SPIRITING 

LITERALS - "3 

2250 PRINT#5, TT^ 

22G0 TF TTSfc-l THEN GOTO 2320 

2270 FOR X-l TO TTS-J 
££90 : PRlNT#S d LN^<X> 
2290 : PHTNT*5,LSSCX> 
£300 : PRINT'\ J ' : 
2310 NEXT 
23E0 CLOSE S 
£330 PRINT 
2340 RETURN 
2350 ; 
£390 : 

2370 REM *******-*»*».»-»*** 
**«*****•«*« 

2330 REM READ LINE FRQM DISK 
FILE 

2330 REM ********-***#«»*»■#** 

«*****■¥*« A* 

£400 : 

2410 ILf- ,p " : DE3i-0 



A0 



77 
DA 

32 

m 

0E 
41 

0A 
HD 
F7 
ED 

4E 

7E 
SA 

C5 
03 

3A 
24 
12 
59 

SB 

55 

9A 
ID 



2420 G£T*2 N 1A£^GET#£ P IBS- IF 
IAS-"" AND IBS-"" THEN EN*— 
1 ; RETURN 

2430 GETUfi, LOI: GETttS, HIS 

£431 LDS-LQS+CHRSCOJjKIi-HIS 
+CHR$C0> 

2440 PRINT ASCCLDi:+£5G*A5CC 

HTS> j 

2450 GETtt2 t FCS; IF FC5-- 1J r^r 
N FCS-CHRBC13} 
2460 I LS- I LE* FCS 
2470 IF FCSOCHJ?SC133 THEN S 

24B0 IL^-LENCILS^ 
249 0 RETURN 
£500 ; 
2510 = 
£S20 REn 
**-*****■»* 

2530 REM WRITE TO FILE 

2540 REM 

****.**.«*.*■* 

2S50 : 

2560 FHINTtt3.LEMCnCSisPBlMT# 

3,002; 

2570 RETURN 

2580 ; 

2530 : 

2500 REM **** 

2510 REM DG LEXICAL/SYNTAX/S 
EM ANTIC 

26£0 REn ********.*-*m*»M-***. 

£630 : 

264© ER5s-fi>:W^-0iSP**0!rPSt-0 



77 2350 GOSUE £7S0 
15 2560 IF ER>.-0 THEN GOSUB 327 
0 

FS 2570 RETURN 
BB 26B0 : 
BS 2590 : 

E5 2700 REM ■"***•»*******-»..* 
**••**•««. 

0F 2710 REM *»»* 
*********** 

E2 2720 REfl PERFORM LEXICAL ANA 

LYSIS 
IB 2730 REM 

84 2740 j 

E5 £7S0 GOSUB 3030 
8E 2760 IF LSUDO*; " THEN COSU 
B 2B40 

52 2770 RETURN 
OE 27B0 ■ 

CA £790 ; 

01 2S0G REM **++•»**-*»»**,**»* 
•«*«**##*** 

DS 2B10 REM T0KEN1SE LINE IN LS 

1C £820 REM ******************* 
**«***«■**« 

23 ^630 : 

74 £840 EFfc-l 

17 2B50 : 

94 £SG0 DP3ta— 1 

73 2B70 : 

76 £960 DP^-DP^+1 

0B 2B30 MA?^LECEF*5-KL*$CDP*] 

17 2900 IF MA^-0 mn DPi<?m T 
HEN 2330 

53 2510 ; 

73 2320 IF MAT: THEN LSCEPIO-CKR 

SC lSa+DP^) 

CS 2930 EP^-EP^+i 

H7 2340 FF EP!i<-L!i THEN 99B0 

AB £950 : 

15 2BB0 RETURN 

9F £970 : 

35 2530 i 

BB £990 REH 
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1Q 3000 REM SPLIT LINE ILS INTO 
LSCJ 

12 3010 REM ***"*•**■**»******** 



ED 
7E 

Dl 
30 

B8 

7A 
71 
3E 
53 
3B 
46 
4C 
3D 

93 
BE 
51 
42 
65 

2S 
AC 
0F 

rr 

51=1 

CD 

FS 
31 

AC 

E5 

BE 
C0 
3E 
1C 

A3 

4B 

17 
D3 
DP 



3020 : 

3030 LK-G!LP-0;CT3: — l:LS(L.5i.:i 
3C4fl : 

3050 LP-LP+1 

3050 C*-FNGCCLP) :LT*-CT* s CT^ 
-FNCKC 0.3 

3070 IF C5S-13 THEN 3150 
IF C*<>34 THEN 3120 
QF%-N0T£OF*3 
IF OF* THEN 3150 
: GOTO 3150 
IF DFK THEN 31S0 
IF THEN 3050 

IF CTk-LT* AND CT^<>5 ft 
NT CT::<>3 THEN 31EG 
3150 LSJ-L*+1 :LSCL*>- WW 
31G0 LSCL^-LSCL^+CHHSCCfc] 
3170 GOTO 3050 
31B0 : 

3130 L^-L^+1:LSCL^5-CMRSC133 
■ RETURN 
3200 : 
3210 : 

3220 REP1 *-******+****»*»-■■ 

■ + 
3P33 REM *****•***"***»***** 



43 3520 RETURN 

ED 3530 : 

DB 3540 : 

30 3550 REM ******************* 



3100 
3110 
3120 
3130 
3140 



3240 REM PERFORM SYNTAX / SENA 
NT ANALYSIS 

3250 REM *■******+********** 

3250 : 
3 £70 IF*-1 

3290 IF LSC IP*)-"; " THEN RET 
URN 

3230 IF ASCCLSUP^:^>127 THE 
N G05UB 3370 i RETURN 
3300 GOSUB 3590; RETURN 
3310 : 
3320 : 

3130 REM ******************* 

3343 REn ROUTING OF KEYWORDS 
3350 REM «■*****»*******•** 

3350 : 

3370 KR^-ASCCLSC IF*3 3 
33B0 IF CD?; AND CKR*-129 OR 
KR%-154 OR KR^-lSS; THEN MWi 
■2 

3350 IF CO^-0 AND KR201S3 A 
NO KR*<>144 ANO KR*<>151 AN 
D KR*<154 THEN ER*-1B: RETURN 

3400 IF KR*->FS* THEN ER*«12 
: RETURN 

3410 DN KR*-127 GOSUB 6950,5 
650 , 3500 , 3S00 , 3500 , 5550 p 53S0 
,6150,6530,3510, 3510 
3420 IF KR2>138 THEN ON KR%- 
138 GOSUB S450,B710, 5550, 70S 
0, 7£70, 6330,7460,3510 
3430 IF KR*> 145 THEN ON KR*- 
146 GOSUB 3510. 3510, 7S90, 784 
0 > B110 , 0230 ,.9390 , B460 , QSS0 
3440 IF KR*> 15S THEN ON KR*- 
155 GDSUS BOS0 f 3310, BB20,B91 
0. 

09 34S0 RETURN 
AB 3450 : 
ftl 3470 i 

F4 3490 REM *«**»- SET ERROR FL 
AG ****** 

95 3490 = 

EE 3500 ER^-3: RETURN 
7C 3510 ER*-lG; RETURN 



DB 



05 



£0 



03 



7A 



B7 



DE 

OC 

33 
42 

45 



45 
E2 
IF 
33 



EB 

4A 

EF 
35 

FE 

B9 

23 

7B 

PE 

BC 

AE 

25 
5C 
EB 
35 
CA 
4£ 

3F 

CA 
BC 
53 

F0 

B0 

71 
or 
AC 

EE 
3B 

47 
D2 
03 
■Al 
20 
A5 

BB 

A4 

F7 

C7 
7 A 



356£ REM HANDLE SYMBOL-TYPE 
EXFR . 

3570 REM ******************* 



35B0 : 

3590 IF CO*-0 THEN ER*-13:RE 
TURN 

3600 SS-LBCIP5!) :Ce-ASCCS*3 : I 
F FNAC03-0 DH C*«34 THEN ERX 
^7; RETURN 
3510 GD5UB 3S60 
3G20 IF ER* THEN RETURN 
3630 IF CU£<5 THEN 3650 
3G40 IP5:-IPi+li IF L5CIP^?<>C 
KRSC13) THEN UR*-1 
3550 03-153 ;DU-AD* ; GOSUB 534 
G : RETURN 

3S60 REM ADDRESS OF SYMBOL I 
N UAR TA* 

3570 TS*-ttft; ASV-AR%: IP AS* 
THEN QCS-DCS+CHRSCBi 
3SB0 T ftSt- A D * t I P2- 1 P%+ 1 
3630 IF ASCCLECIP^nOFSJs+H 
THEN 3600 

3700 IPlt-rP's+l: IF LSCIF^H-CH 
RSE13 5 THEN ER3i-4 e RETURN 
3710 GOSUB 4200^ IF ER* THEN 
RETURN 

3720 IF TSfcOCy* THEN ER^-lS 
: RETURN 

3730 IF TSfc-l THEN D*- 

4 

3740 IF AS* AND 0*-4 THEN 0* 
=24 

37S0 IF AS* AND 0**11 THEN 0 
*-E6 

37B0 IF AS* THEN DCS-DCS-hCKR 

sce73 

3770 DU-TA^: GOSUB 5340 
3790 RETURN 
3730 : 

3S00 REM »» CHECK FOR ++/— 
3B10 ; 

3323 If ASCCLSC IP*n<>F5^1H 

THEN 3660 
3B30 IF TS^Ol THEN ER*-15:R 
ETURN 

3S4K 0*-G:IF A5"t THEN D5i-2B 
3950 GOTO 3760 
3350 IF ASCCLSC I ><>FS*+1S 

THEN ER5;-4 RETURN 
3S70 IF TBiOl THEN ER5:-15 : R 
ETURN 

3BS0 05i-7:IF A5^ THEN 0*-£9 
3B30 GDTD 37G0 
3300 : ■ 
3310 e 

3920 REM ******************* 

3330 REM FIND SYMBOL IN TftBL 
E 

3340 REM ******************* 

3350 : 
3BB0 ER*-1 
3370 AD^i-0:5D^-0 
39B0 s 

3530 AD"i" ADa+1 

4000 LF S**yiM*CAD*> THEN ER* 
^0 

4010 IF UT^CADM-5 THEN SD^- 
-1 

4020 IF ER* PNO AD*OUT3fi THE 
N 3030 
4030 ■ 

4340 CU5;-UT^CAD1i) 
4050 IF CU^<3 OR CU^>4 OR ER 
■4 THEN AR^-0: RETURN 



34 
EC 

79 



F4 
5B 

FB 



BC 
0G 
7C 
FF 



^050 AR-i--l :CU^-CUii-2 

4070 IP%"IP^ + 1 : IF LSelPSs)"" 

C " THEN ERW: RETURN 

4060 IP^-IP^i+1 lSP^-5P^ + 3 s SK?i 

CSP^-2 3-AR^:SK^C5F/i-l^lPD^:5 

4090 GOSUB 4200; IF ER* THEN 
RETURN 

4100 IF CU^Ol THEN ER3t-lS : R 
ETURN 

4110 IF L$C IP5s3<> w V THEN ER 
^-7 : RETURN 

41£0 fiR^-SK^CSP^-2^ AD"4-SK^C 
SP^-1) ; CU^-5K^CGP!i3 :SF^-5P^i- 
3 

4130 RETURN 
4140 s 
4150 : 

4160 REM ******************* 



EF 4170 REM EXPRESSION ANALYSIS 
CB 4160 REM ***•*******■*****-* 

54 4190 i 

C4 4200 IP3i-lP%-i 

11 4210 SP^-SP5s*l t 5K?iCSP^)«0 

EB 4220 01^-0 

3B 4230 IPV-IP^+1 

£0 4240 53-LSC IP^: : C^-A5CCSE3 

BE 4250 IF C2-0 THEN GOTO 4230 

DB 42G0 IF (FNCKC0)-C AND C*<FS 

%J OR C^-13 OR FNCCC0D THEN 

4300 

4270 GOSUB 4430: IF ER?: THEN 
RETURN 

[ F SlO") H THEN GCTC 42 

30 

42B0 : 

4300 IF SK*C5P5:I>-0 THEN 43B0 

4310 0^-3: IF C^.-2 THEN U\-l 
S 

4320 BD5UB 4670 
4330 QSi-CltijGOSUB 4G70 
4340 GOTO 4300 
4350 : 

4390 SP5t-5F*-l:53-"" 
4370 IF 5P5t<0 THEN ER^-7 
4380 RETURN 
4350 : 

440tf REn **** ANALYSIS OF LI 

|\JTT * + ** 

4410 : 



DA 

BE 

b:B 
£F 

AB 

19 
E3 

ec 

34 
00 
35 
A3 
0D 
85 

71 
6F 
C2 

B4 

3C 

EC 
BD 
IB 

1G 
24 

CE 
17 
G2 
EC 
30 

03 
55 
CF 
33 

F0 
03 
BE 



IF C*<FS* THEN GOTO 458 



4420 
4430 
0 

4440 IF C*>FE* THEN G05US 4B 
30i RETURN 

4-7t53 IF CI>. THEN ER^-B:RETUR 
N 

44B0 01"; — 1 
4470 : 

4480 IF C^>S5C^CSP^? OR 5KUS 
FV.>-0 THEN GDTD 4550 
44S0 TU^*C^ 

4500 D^-3: IF CU*«2 THEN D^-l 
5 

4510 SOSUB 4570 

4520 0^-C^:BD5UE 4B70 

4S30 C^-TY* 

4540 GDTD 4430 

4550 Q5i-£;IF CU^-2 THEN 0V1 

i 

4SG0 G05U6 4G70 
4570 RETURN 
45B0 i 

4530 IF C^-40 
0 : RETURN 
4S00 IF C2-4I 
4610 OTS-0 
4G20 IF C^-34 
0 : RETURN 



THEN GOSUB 4S1 



THEN RETURN 



THEN GOSUB 4 SB 



4E 



YOUR COMMODORE September 1988 
64 



LISTINGS 



i 



01 

11 

7C 
6F 

56 
3F 



i- 
BA 
E3 

DC 

AE 
E3 

F4 
BE 

34 

17 

35 
53 

DC 
FB 

33 
F2 
35 

AB 

□g 

61 
11 
CF 
71 
6F 
AC 

S4 

36 

47 
SF 

3D 

EA 

15 
31 
B3 

ra 
ib 

fb 

IE 

Dl 

56 

IF 
35 

3A 

F3 
43 



4533 GDSUB 5330; RETURN 
4543 t 

4650 REM GENERATE DP CD 

DE5 
4660 i 

457© IF 03i>-F52 AND CU*-B TH 
EN CCS-OCS+CHR^CIEJ 
4EB0 OCB-OCS+CHRSCO*) 
4G30 If CUIi<-B AND 0%>F5V AND 
C0*<FS*+4 OR D*>F5*+10; THE 
N EP^=15; RETURN 
4700 IF EUTj-B RND O^-F5*+10 
THEM RETURN 

4710 IF D^-FS* THEN CUT: m l < R 
ETURN 

4730 IF □ DR 0^-14 THEN 5 
P5i-5F^+1 : 5K^C6PV.3-C\:TP^ = Tp^ 
+1 ; TK^CTPSl-Cyfe 
4730 IF D5s<>3 AND D^>15 THE 
N RETURN 

T/40 C^-SK^CSP^iSP^-SPVl 
4760 IF Cyft-TKSiCTPlsJ THEN TP 
^■TF^^l z RETURN 
4760 ER5S-15; RETURN 
4770 ■ 
4730 ; 

4730 REM »********•*•***«*■»» 

4600 REM FUNCTION DISPATCH 
4B10 REM •****»****«»****,»»* 
*********** 

4650 j 

■-4B30 IP^=IP^^i - IF LSCIPfcDo" 
< " THEN ER3:-7 i RETURN 
4B40 SF*«SP*+1;SK*CSP*5-C* 
4350 R^-C^-FE^ 
4B60 DM Rk GDSUB 3040 3340 3 
120 , 3250 , 3320 , 3120, 3320 , 33£0 
,3040,3430 

4B70 IF R*>10 THEN DN RW0 
605UE 3420,3670,3750,3350 63 
E0 P 3B10 

4BB0 IF L£CIF*)<>"> " THEN ER 
"^-7: RETURN 

4B30 CSfi-SK^CSFfci :SP^SP>*-1 
4300 DCS-0CS*GHRSCC^ 
4310 RETURN 
4330 j 
4330 : 

4340 REn +■*****«** + ****•**.« 
*** • **•** ■ 

4950 REM LITERAL STRING HAND 
LER 

4350 REM *•****«****-*****, 
**••*,***•** 

4370 - 

4930 IF RlGKTSCSS.noCHRSCS 
4) THEN ER=W: RETURN 
4630 LSSCIIJO-nrDSCSB.e.LENC 
SE5-33 :LN^CTT5;)-rLEIJCSSD-a 
5000 OCS-DCS+CHRSCIOJ+CHHSCF 
NLDCTTVX)+CHHSCFNKICTT%H 
5010 CV^-e : TT!s-TT^+l 
5020 RETURN 
5030 : 
5040 « 

5050 REM **•»****«*****».•#* 

S0E0 REM NUMERIC B SYMBOL EU 
ALUATJOW 

5070 REM ******************* 

5030 ■ 

5030 If FNNC0D-0 THEN GOTO 5 
140 

5100 GGSUB 5440 
S110 IF ERIi-0 THEN tft-L-QOSU 
3 5340 
5130 RETURN 
5130 : 

5L40 IF FNAC0J-0 THEN BGTD 5 
B60 

5150 GGSUB 33G0 



B7 

FG 
BE 
CB 

ED 

33 

E3 

-B 
03 
AC 
33 
34 
BE 
84 
17 

EF 

53 

DG 
D4 

FI 
30 
23 
13 
32 

63 

EE 

71 
37 
Aft 
S3 
63 
EE 
SA 

AB 
HE 
AO 

5E 
SF 

FB 
l ±E 
30 
6F 
Dl 
Cf 
0C 

55 

13 

HU 

IB 

BC 

30 

7C 
FD 
54 
4G 

BC 

BE 

US 



Si 50 IF EU^>4 THEN EH*-£G-RE 
TURN 

5170 IF EE* THEN RETURN 

51B0 DU-AD* 

5130 03-12; IF CU*-1 THEN Dfc- 
5 

5233 IF ftR* A.-VD 0*-S THEN U> 
= B3 

5B10 If AH* AND D^-IB THEN 0 

5BB0 If AR* THEN DE£=DC$+CHR 
S C30J 

5330 BDBUB 5340 
5240 RETURN 
5230 : 

5350 IF ER*-0 THEN ER%-7 
5270 RETURN 
5EB0 ; 

5£30 ; 

3300 REM »******■****■»»»+#• 
■<■* + <*«■■ ** * 

S310 REM PLACE UALUE IN OPCO 
DE STRING 

53B0 REM *-****■•***••«***»* 

S330 : 

5340 DCS- DCS+ CHRSC0^3 

5350 □Ca-OCS*CHR5CFNLOCny3 3 

5360 OCS-QCS+CHR£CFNHrCDYn 

5370 RETURN 

53B0 - 

5333 : 

5400 REM *****«****--***.., 

5410 REM EUALUATE NUMERIC ST 
RINQ 

54B3 REM *■■■****.»**•*,**** 
********* ■ * 

5430 s 

5440 DU-0 : H^-10 
5452 TS=LEFTSCSS, 1) 
5450 IF Tt-"S" THEN B3s-1E 
5470 IF T3- J 'V THEN Sft-g 
54B0 IF TE- M 2 n THEN B3i-S 
5450 ER^-0; P^-i ; if B:i<>10 TH 
EN P^-B 
5500 : 

5510 Cfc-ASCChlDSCSS,?*, 133 
5530 DU-DU«Bv+CC*i-4e-CH:;>iei 
* C 7*CC?;->B53 3 J 
5530 PS&-PS+I 

5540 IF P*<-LENCSS3 THEN 551 
0 

5550 t 

5553 IF DU>EE535 THEN ER^-B 
5S70 CU&-1 
5560 RETURN 
5530 : 

5600 : 

5E10 REh 1 * + **»**+******■»+*» 
5530 REM ******************* 

5530 REM UAR KEVlilGRD CDEELAR 
E UARBJ 

5340 REM *•** + *•*****»***.„ 
*********** 

5G50 ; 

5 = 60 I P?£- I P?;-*-! : T?5i"A5CCLS C I P 

5670 IF TPfcOlafl AND TP^<>13 
L THEN ER^- 13: RETURN 
5630 i 

5530 IP^-IPV+i 

5700 SS-LSC IP^3 

5710 IF SS-CHR$tl3> THEM ER's. 

-10: RETURN 

57B0 C^=ASCCB3i r IF FNAC0J-0 
OR C".-3^ THEN EH^-11 : RETURN 
5730 GD5UB 3360] TF ER^-0 THE 
N ERv-3; RETURN 

5740 IF CU*>4 THEN ERr:-£6:RE 
TURN 



65 



C0 

B3 
EE 

21 

72 

Bl 
35 
AB 
AF 

CD 

B7 

EA 
36 

B0 
23 
13 
B2 

EE 
EE 

71 
07 
7A 

IB 

BH 

CS 
FB 
3C 

4C 

14 

5A 

37 
F3 
F7 
£4 

E7 
30 



03 

AB 
13 

7E 

E5 

F7 
63 

45 
AB 

D4 
5E 
54 

C7 

□ 5 
L2 

AE 
64 
EF 



5750 ER£-0 

5750 IF L£NCS$)>20 THEN ER^J- 
B3: RETURN 

5770 iJNSCUT^:-SS : yTT>CUT^3-TP 
!i-lBB 

S7B0 1P%-IP'^1;S!E-LSC1P^) 
5790 IF A5CCSS3 0 133 THEN 56 
50 

5600 IP^-TP^H-l : IF LSCIPJOO" 
C- THEN ER^-7: RETURN 
5B10 IPSs-IP^liSS-LSdPSiJiBD 
SUB 5440 : IF ER!i THEN RETURN 
5B20 IPS-IP-^. IF LSCIP ^ 0 » 
r' THEN ER^-7: RETURN 

5330 UU'itUT^^DUzUT^CUT^D-UT 
; ^<:UI^J^'B 

5840 Ip-;- IFV-i , S ^-L£CIP;i;i 
5B50 U^CUT^CUT^5 3-U^CUT^CUT?£ 

5BS0 UTSi-UT^i ; TF SS- " " THE 
N 5530 

5S70 IF SSOCHRSC13) THEN ER 
■'. = 2 

5BB0 RETURN 
5630 : 

5300 : 

5^13 3Er: ** + + ****-»p » 

53B0 REM ESET/U5ET KE YVDRDS 
5330 REM »***»»*** *****W4h«ttA 

****««*«**« 

5340 - 

5350 IP?!-Ip!t+l ;TB!t-l 
5950 GOSUR 4B00; IF ER^ THEN 
RETURN 

3370 IF CU-^Ol THEN ER^-^R 
ETURN 

5530 IF L$CIF^;<>",*' THEN ER 
^"7: RETURN 
5330 IP*-IF*+1 
6000 0CS=0CS+CHRSCB3 
eOlO BOSUB 4200] If ER^ THEN 
RETURN 

5020 IF CUfcOl THEN ER^-15:R 
ETURN 

E030 IF ASCaS(IP^n<>13 THE 
N Ufi*-1 

&04B GC$-OCS+C«R£f33+CHRSCe3 
+CHRSCKR^J 

6050 RETURN 
G0G0 : 
6070 j 

5030 REM *****■*****-•»#*»•• 

6090 REM LDDF KEYWDHO 
6100 REM ******************* 

6110 s 

B120 □CS-DCS+CHRaCKR%3 
EL30 CPr— CPr^l ; CK*;(CP^)-1 
5140 rp?i-ip^+i 

6150 CSs-ASCCLfiCIPTO): IF C^-l 
3 THEN RETURN 

5150 IF C*<> 137 THEN ERS-IS* 
RETURN 

6170 IP^-IP^+i 

B1B0 BDSUB 4303] IF ER\ TH r N 

RETURN 

6130 DCS«DCS^CHRSC1373 

B230 IF ASCCLSClPi) >013 THE 

N UR^-1 

6B10 RETURN 

6320 , 

B230 ; 

3240 REM •** 

*•****•+«»* 

B250 REM ENDLDGP KEYWORD 
6260 REM 

6270 f 

5£60 DC5-DCS+CHRSCKR^3 

SE30 IF EX?iCCP^5-0 OR CK^CEP 

■<)<>1 THEN ERSi- 17 -RETURN 



LISTINGS 



1C 5333 CPS^CFJt-l 
03 E310 iP'i- + l 
73 6320 CWlSCCLSCIP*^ : IF C*=l 

3 THEN RETURN 
7F £330 IF C*<>13B THEN ER**1G: 

RETURN 
63 E340 IFWPW 
83 6350 6C5UB 4200: IF ER* THEN 
RETURN 

0A E3B0 □C3-0C5*CHRSC13B3 

20 6370 IF LSCIP'OOCKRSCIS:) TH 

EN UR*M . 
BA G3G0 RETURN 
34. £330 : 
23 6400 : 

4B B4I0 REN •*-■■•***#*•*■•#••* 

*********** 

CA G423 REN IF KEYWORD 
44 B430 REM 

7B G440 s . 

0E 6450 lF*-IP3s+l 

89 £463 CP%-CPS:+1 :CK^CCP5i3-S 

EG 6470 IF ASCCLEC IP5i3 THEN 

ER*-7 : RETURN 
54 B4S0 GD5UB 4200: IF ER* THEN 

RETURN 
43 G430 : 

BC B500 IF ASCaECIP*)]<>13 THE 

N UR%*1 
01 6510 DCE-OCS+CHRECKR*} 
1F,_6520 RETURN 
fll 5530 t 
9F 5540 : 

FC 6550 REM — 

4A G5G0 REN ELSE KEYWORD 
23 G570 FEN * + ******* ****** 

* * ■ * 

F7 6SB0 : 

7A 6530 IPJt-IP5£+l 

3F BG00 IF LSCIPV3<>CHR^CI3) TH 

EN WRTi-1 
35 5513 JCE-QCS+CHRECKR!^ 
A? B6E0 IF CK*CCP*)<>5 BR CKSCC 

THEN ERJ:-=17: RETURN 
4 Pi 6630 PCSstCP*3-3 
B7 6640 RETURN 
E3 GG50 : 
54 BBB0 : 

B7 GG7G REM «■***•*******»»••** 

BC BBB0 REM END IF KEYWORD 
S3 5650 REN 

7C 6700 : 
FO 8713 IFV-lFfc+l 
00 6720 IF LSCIF3£}<>CKR£C133 TH 

EN UR3-1 
0B B730 OCS-DCi+CHRSCKR!;; 
13 6743 IF CCK2 C CP'. )<> 2 ANO CK"*i 
(CP^)<>33 OR CK*CCF*:>-0 THEN 
ER*- 17 3 RETURN 
30 6750 CF*-CF*-1 
0C 67 G© RE7USN 
BG B77B : 
AC 67B0 : 

0F 6790 REM ******************* 

■ n«**w«.*a«* 



IB 
4B 

17 
70 

SF 
5A 

Fl 

C7 

E5 

BE 
F3 
ED 
AB 
E0 

0B 
FC 

S3 
AC 
3D 

El 

AE 

BB 

rr. 

42 
F4 

44 

B5 

DC 
BB 

7C 
OA 
fll 

CE 
5 "J 

45 
0C 

14 
FE 

D4 

0E 

an 

F5 
4E 



BB10 REM END KEYWORD 
6920 REn *■«* + *-***********■■■ 



6930 : 

6940 PRINT "ESEDND CODE SL'PP 
LIED COURTESY OF COMPILER . " 
6950 IF 5H* THEN SH!fi»0 
6BB0 IF CD*-0 THEN ERV"1B : RE 
TURN 

6370 IPfc-IPS+l ■ IF A5CCLEUP* 
))Oi3 THEN UIR^-1 
6360 CD*=0 

B390 IF CK*<tCP'<}<>Z THEN ER* 
-20 r RETURN 

70O0 DCS-OCS+CHRSCKRSi) 
7010 RETURN 
70 BO ; 
7030 ; 

7Q-. 3 RFM ******************* ■ ■ 



IF BG00 REH BEGIN KEYWORD 

IB BB10 REn ■ ***»»■■******•■**** 

B4 6850 r 

SF GB30 IF CO* THEN ER*-1B:RETU 
RN 

30 6840 IF*-1P*+1: IF AGCCLSClF* 

)3(>13 THEN WR*-1 

04 6650 CD*— 1 

FA 6950 OCS-CCS+CHREEKR*} 

7E BB70 RETURN 

C0 6060 ; 

3E 6BB0 : 

ID 6300 REM ***** 



7050 REM CHARCOT KEYWORD 
70BO REM ***#***»+»**■■****■ 

7070 : 
70S© CO*"0 

7030 rPS-IP^+1 ■ IF LSCIP^)<^" 
tt" THEN 7150 

7100 IPSs-IPfc+ifEDSUE 4200: IF 

ER\ THEN RETURN 
7110 IF DJfcOl THEN EEtt-lS:R 
ETURN 

71B0 DCS-DC5+CHRS<lS]:CDTi--l 

7130 IF LECIP*)<> "\ " THEN ER 
*-7: RETURN 
?l'it£ IF\=IF*~1 
7150 GOSUB 4200: IF ER* THEN 
RETURN 

7160 IF CUiOl THEN ER*-15; R 
ETURN 

7170 IF ASCeLSCIF*:0<>l3 THE 
N WR*-1 

71B0 DC5-0CS-i-CHR£<KR*} 
7130 LP CC* THEN OCS-QCS-i-CHR 

SC333 

7B0O RETURN 
7210 : 
7F.P.0 : 

7E^E REM ******************* 

m * k ■ * * ***** 

7B40 REM FUPEN KEYWORD 
7SE0 REM *****"******«**** 

7953 : 

7B70 IFSj-IF^ + lsGOSUB 4B00lIF 

ER* THEN RETURN 
7EB0 IF PJfcOl THEN ER^-IStR 
ETURN 

7B-SO DCS-OCB+CHRSCE) 
7300 IF LSCIF^DO", J> THEN ER 
^-7 . RETURN 

7310 IPft-IP5s+l:BaSUB 4200: IF 

ER"; THEN RETURN 
73E0 IF CVkoZ THEN ER:i-l5:R 
ETURN 

7330 IF ABCtLSC IP^n<^> 146 T 
KEN ER^-20; RETURN 
7340 IP3s«IF*+l 

7350 C^-ASCCLSCIF3£3 3 • IF C'<<> 
147 AND Cfc»11B THEN ER^=80: 
RETURN 

fb 736© acs-ocs-HiHRst 3; cb:j 

+CHRSt ) +CKR3 C K R J 
34 7370 IP^S-IPSt+l: IF ASCCL£C IP^ 

5 5<>13 THEN UR%-I 
41 73B0 FO^-FO^+1 
74 7330 RETURN 
3E 7430 : 
34 7410 : 

A7 74E'0 REM +**#*******»*"""* 

F3 7430 REM F CLOSE KEYWORD 
7440 REM 



0D 
E3 

FB 

BA 

FA 

7B 
□D 
F3 
CO 
?d 
E0 

EE 
FC 

B3 
53 
35 

El 

flE 

S3 

EC 

4£ 
33 
32 
GA 

65 

BC 

43 

0ft 

37 

AD 
EB 
3A 
HO 
BB 
EG 

23 

Fl 

BE 
EB 
B0 

BC 

03 

03 

EE 

5F 
15 



40 

£1 

AS 
EC 

7A 



7450 : 

7460 IP*-IF**1: IF flSCCLSClP^ 
JJ-13 THEN ER?i-7! RETURN 
7470 B03UB 4200 ; IF ERV THEN 
RETURN 

7480 IF CUfcOl THEN ER^-15:R 
ETURN 

7430 IF A5CCLSaF?i)H>l3 THE 
N UR^-I 

75G0 0CS-OCS*CHR$CKR*} 
7510 FO-i-FO^-1 
7520 RETURN 
7530 ; 
7540 ; 

7550 REM **»*+■++***+*****»*» 
* ****»+**■■■ 

7GG0 REM WRITE KEYUDRD 
7570 REM ***>*►***»**»»■****+* 
m *++***»*»« 

75013 s 

7530 CDV.-3: FR^ — 1 
7530 IF5fc"IF3s+l : IF LS( IP^1<> M 

THEN IP5s-IP?£-l : GOTO 7650 
7510 I PSs*l P^+l i BOBUB 4200 ; I F 

ER*i THEN RETURN 
7580 IF ZV%< > 1 THEN ER>.-15; R 
ETURN 

7530 OtS-0C£ + CHRSClB? : C0"4"-l 

7640 IF LSC IF'^io " , " THEN ER 
•4-7 1 RETURN 
7650 IPTi-IF^+1 
7650 CJ£-ASCCLSCIP3sDD 
7670 IF K<>13 THEN 7710 
7BBO IF FR* THEN 0CS=OCS+CHR 
St21> 

7B30 IF CD^ THEN CCS-OCS+CHR 
EC 33 j 

7700 RETURN 

7710 IF C2-44 THEN DCS-DCS+C 
HRSCEE? :FR'^G:EOTD 7550 
77E0 IF C*-39 THEN OCE-DCE+C 
HRaC21):FF^ — 1: GDTO 7G50 
7730 IF C^-S3 THEN FR^-0:6OT 
0 76G0 

7740 605UB 4E30iIF ER5: THEN 
RETURN 

7750 QCS-DCS+CHRSCCU^+1B) 
77B0 FR";--1 
7770 GOTO 7EE0 
7783 : 
7730 : 

7B00 REM + 



7B10 HEM READ KEYWORD 
7B20 REn + 

7830 : 
7340 C0''.^Q 

7B50 IP^-IP^l ; IF LSCIP^K>" 
tt" THEN IP^.-IP^-IjGOTO 7900 
7B60 IF"i= I F'i + 1 : GOSUB 4233 : I F 

ER*i THEN RETURN 
7B70 IF CU^Ol THEN ER^-15:R 
ETURN 

7SB0 DCS-0CE*CHREC175 ; .CO*— 1 

7890 IF LSCIP^o", " THEN ER 
%-7 RETURN 
7300 IPV-IF^+l 

7910 S5-L5C IP*} :EOSUB 3360:1 

F ERTs THEN RETURN 

7320 IF CU*>4 THEN £R*-£6:RE 

TURN 

7930 IF AR5t THEN CCS-CC^CHR 
£C 30J 

7340 DCS-DCS+CHRSCSO+CU^^ 

7S50 QTi-l 1 : IF CU*-1 THEN 0*- 
4 - 

7360 IF AR* AND 0^-4 THEN 0* 
=E4 



B3 
A2 
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EB 7370 IF AR5; AND Dfc-ll THEN 0 
*-2E 

DE 73B0 DU-Am : GOSUB 5340 

BS 73313 tP*-I P%+1 : Cfc- ASCC L2S( I P* 

BS B000 IF 0*0 13 THEN B030 

76 8310 IF CD* THEN DCS=QC3+CHR 

SC33) 
FD B0B0 RETURN 
Dl 8030 IF C*-44 THEN 7300 
B0 BO40 ER\=7 ; RETURN 

AE ease . 

fit B0G0 s 

0ft 3070 REn ***»■«»******•»»*** 

01 B0B0 REM SUBROUTINE KEYWORD 

2d ;^Er *****♦ + *****■***,*«* 

F3 a 100 3 

ES B110 IF 5H* THEN ER*-£4:RETU 
RN 

©7 81 50 IF CD* THEN ER*-S0 : EF%- 

-1 l RETURN 
SB 8130 EPSj-IP^+I:35-L*CIP%>sCS 

-^SCC5I>;IF FNAC05-0 BR 

4 THEN ER';-37 ; EF*--1 ; RETURN 
0B 8140 ED5UB 33E0 
A7 3150 IF ERT:-0 THEN 3500 
12 8260 -UNSCYT-iJ-SS^uPttUTSiW 
C3 B170 1 

B1B0 Q*-KR* : DU-AD"; : EOSUBS340 

4ft BIDS UT*=UT*+1 :ER*-0; RETURN 
Bl 6200 IF CU*<5 THEN ER*-S7 ■ EF 

fc— 1 : RETURN 
B3 6210 IF CY*«5 THEN UTfcCADS 3- 

7'B3TD B170 

E3 8220 ER*-23:FE*--L: RETURN 
7C B£313 ; 

6A 8540 : 

Al 8 £50 REN ************#»*#•■(»* 
*•******+«« 

BC BE50 REM RETURN KEYWORD 
BD 0570 REM *■•*******«-*****.,,* 
*■*** *■••**» 

42 H£B0 : 

CS 8230 IF 5H*-0 THEN ER5t"E5; RE 
TURN 

B© B300 OCS-BCS^CHRSCKR^5 
IB 8310 RETURN 
3A B3SC : 
30 8330 : 

IB B340 REM ***•*»*»*«**■■»*#»** 
****** ■ » » * * 

DC S3 50 REM CALL KEYWORD 
17 B360 REn ******************* 
***•*#***■» 

EB B370 s 

6A B3B0 IP5f-IP&+l : SS*L3C IP* 5 :GQ 

SUB 3920 
08 B390 IF EE* THEN ER*-22:RETU 

RN 

F5 B400 O*-XR5!;Dy-ftD!; : GOSUBS300 

74 6410 RETURN 

3E 8450 : 

34 6430 ; 

A7 8440 REN ***»*******»*#*#•. < 

«* i **** ■ * 



54 
EB 

0D 
53 
EB 

IB 
34 
CE 

B0 
ft? 



B450 REN EXTERNAL KEYWORD 
B4G0 REM ************ 4hm 
*** 

B470 : 

B4B0 IF CD* THEN UTR5t-3 

6430 IF*-IP*+1 ; SS-LSC IPfcJiC* 

-ASC^SS) 

6S00 IF THEN RETURN 

B510 IF C*-44 THEN 6480 

8S20 IF FNAC0)-0 OR C*-34 TH 

EN ER*- 37: RETURN 

6530 G0SUB 3950 

B540 IF ER*-0 THEN ER*-23RE 

TURN 



D3 
GB 
BA 
CI 
35 
B3 
SB 

DE 
34 

DB 

00 

SB 

65 

7F 
84 

BA 
88 

flE 
EF 
E7 
fl 
60 
5E 
BD 

5D 

E6 

BE 
C4 

B4 
£4 
BE 
B4 
17 

3A 

63 

DC 
EE 

A7 

CB 

B5 

BE 
AD 

17 
00 

EE 

EC 
Eft 

AC 

53 
ID 

45 

09 
AB 
E0 

05 

FC 

93 
CD 



B550 ER*-0 

8SS0 UNSCUT*5-SE:UT*CUT*5-6 
B570 UT*-UT*+1 
S5B0 GOTO B480 
B530 ( 
BG00 ■ 

BB10 REh ***»****»•**-#.».** 
***** ****** 

BB50 HEM FDHUftHD KEYWORD 
8630 REM *****-***********«■ 

BB40 : 

8550 IF CD* THEN WR*-3 

BBSS IP*-IP*+1:SS-LSCIF*5:C* 

-A5CCSS3 

BS70 IF Ci-13 THEN RETURN 

BBB0 IF C*-44 THEN BS50 

8630 IF FNAC0J3-0 OR C*-34 TH 

EN ER^-57: RETURN 

87B0 GQ3UH 33B0 

S710 IF ER!i-0 THEN ER*-53:RE 

TURN 

B7£0 ER'^0 

8730 UNSCUT^>-SS:UT^CUT^3-5 
8740 UTV-UTT;+i 
B750 GOTO 8650 
B7G0 : 
B770 : 

B7B0 REM *-***•************* 

B730 REM CL3 AND HALT KEYUDR 
D5 

8800 REM »»*********•••***•« 

aaia 5 

8820 IP5!-IP5s+l: IF ASCCLSdP^ 
3)<>13 THEN UR^-1 
BB30 UCE-OCS+CHR3CKR^D 
BB40 RETURN 

B850 : 

8860 r 

BB70 REM ******************* 

* m 

BBB0 REM WAIT AND SY5CALL KE 
YUQRDS 

8880 REM **■******-******«** 
*» ********* 

B300 j 

BB*0 lPfe-IP*+i ; IF ASCCLSCIPTi 
5 5-13 THEN ERW ■ RETURN 
B350 GO SUB *iE00'IF ERV. THEN 
RETURN 

8330 IF Cg^Ol THEN ER^-15-R 
ETURN 

B340 IF ASCCLSCIP^DD<>13 THE 
N 

BB50 DC$-0CS+CHRICKR^) 
8960 RETURN 
8870 : 
B8B0 : 

8330 REM **-**********+.**** 
***** 

3000 REM *•-*****•***•«»»*** 

• •******« *** 

30 L0 REM BYTE, WORD S CHAR IN 
FUNCnON5 

9050 REM ******************* 
*******,**** 

8030 ■ 

3040 IPJi-IP^s+i ;B8SUH 4500- IF 

ER^£ THEN RETURN 
3050 IF QJ^Ol THEN ER?i-l5-R 
ETURN 

3060 RETURN 
3073 : 

S080 REM •■«**********-•**** 

• *****««,»** 

3030 REM LEN £ ASCII FUNCTIQ 
NS 

3100 REN ******************* 

• ****••**«:* 

8110 : 

9130 IFV-IFfc+l : G05UB 4500: IP 



55 

BQ 
6F 
Dl 
CF 
0C 

47 

7B 

p ;•• 

Eft 

FD 

30 
CB 
BA 
53 

Al 

FB 

9D 

BB 
3E 

DB 

FF 
54 
BE 
B4 
17 

7B 

63 

DC 

75 

C0 

4F 
C4 

FA 

GD 

3D 

83 
CF 
71 
SF 
AC 

BB 
SB 

47 
71 

Al 

CB 
FO 

73 

EB 

3F 
GS 

El 



EE* THEN RETURN 
9130 IF CW>E THEN ER*-15:R 
ETURN 
3140 CVSfc-1 
3150 RETURN 
3160 j 
3170 : 

31B0 REM »»*************«»»i» 

** * • a *>•••* * 

8190 REM CHAR 6 STR FUNCTION 

3300 REM *****»*****»■■*»**»• 
■ »** * * ■»»*■■ 

9510 : 

3820 IP*-IP%+1.'GQSUB 4200- 1 F 

ER^ THEN RETURN 
8230 IF CU*01 THEN ER^-15 • R 
ETURN 

9540 cu*-e 
3350 RETURN 
33B0 r 
3£70 ; 

3EB0 REM *****»»*****■*»**** 
* ***** * mm * 

8230 REM STOP, KEV, IDSTAT.D 
STAT 

8300 REM ••******«***#..«**** 

3310 ■ 

B3S0 IFSj-lPfc+lsGDSUB 4300 ■ IF 

EP*- THEN RETURN 
3330 IF CU^Ol THEN ER*-1S;R 
ETURN 
8340 CUS-1 
33S0 RETURN 
33E0 : 
3370 : 

33B0 RET ****»»»***»■«***,». 
****** 

3330 REM LEFT £ RlBHT FUNCTI 
□NS 

9400 REM ****■•***#»■*****»» 

84 10 : 

3430 IP*-IP*+1:G0SUB 4200: IF 

ER^ THEN RETURN 
3430 IF CU'^03 THEN EHSj-lS-H 
ETURN 

94»i0 OCS-OCE + CHRffiC14 3 

3450 IF LSC I P% THEN ER 

W: RETURN 

34B0 IP5f-IP^+l; GDSUB 4200- IF 

ER?; THEN RETURN 
3470 IF CU*<>1 THEN ER^-iS: R 
ETURN 

8480 0CI-DCS+CHRSCBJ*CHR5C15 

3430 CUV.>? 
8500 RETURN 
9510 : 
3530 t 

8530 REM »***»*****»••****•■: 
****** ***** 

3540 REM MID FUNCTION 

3550 REM •***«•**+*******«. 

S550 : 

3570 lF*-rp:£+l ; GOSUB 4500- IF 

ER5t THEN RETURN 
9580 IF CU:;<>3 THEN ER^-15 : R 
ETURN 

3530 DCS-0CS*-CHRiBC14D 

3600 IF LfflClP^><> \ » THEN ER 

S-7: RETURN 

3610 I P?i- 1 PS + l i BDSUB 4200: IF 

ER^i THEN RETURN 
BB50 IF CUTiOl THEN ER3;-1S;R 
ETURN * 

9B30 DCS-0CS+CHR$(2> 
■3B40 IF L$C IPfc}<> " , " THEN ER 
^-7: RETURN 

SB50 I P*-rp:: + l : GDSUB 4200: IF 
ERk THEN RETURN 
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ftE 9GG0 IF CWOl THEN £R5:-15:R 
ETURN 

Gl 9570 OCS-QCSi-CKRaCBJ + CHRSO) 

+CHRSC9)+CHR*G1S3 
E9 9590 CU^-E 
71 9690 RETURN 

29 9718 3 

A£ 3720 REM 

0£ 9730 REM SYSFN FUNCTION 

59 3740 REM) WW*——-*****—**** 

©5 9750 i 

70 9760 IFWP^liBDSUB 4200: If 

ER* THEN RETURN 
DF 9770 IF CUfcOl THEM ER*-15:R 
E7UEN 

50 9790 0CS-DC$+CHRSt2) 

4S 9790 IF LSUFS)""," THEN ER 

£-7: RETURN 
BE 9B00 lP5i-IPi+l:EDSUB 4B00;IF 

ER^S THEN RETURN 
Aft 9910 IF CUV>E THEN ER*«15:R 

ETURN 

17 9920 0C5-QCS+CHRSC3) 

90 3B30 CU*=B 

IB 9940 RETURN 

3ft BB50 : 

90 9660 t 

XB„ 9B70 REn 

4E 3990 REn DERR FUNCTION 

17 BB30 REn ****************** 

EQ 9900 i 

0E 3310 IPV.-IP^ + i ; GDSUB 4£O0: IF 

ER* THEN RETURN 
69 9320 IF CUfcO l THEN ERSt-15 s R 

ETURN 
EC 9930 CU*-£ 
74 3340 RETURN 
3E 9350 : 
34 S9G0 : 



CDNSTHUCTIMB ft CDtlFILER 




Oops ! Last month luh Forget to 
give you the example programs 
for the series Constructing a 
Compiler - Here they are! 



PROGRAM EXAMPLE 1 



Example program 1 
Data Division 



193 
300 

Eie 

£20 
E-30 
5^0 
BSC 
er ; " 
B50 
5 70 
BBS 

310 
3S0 
330 
340 
350 
360 
370 
390 
390 
400 
41C 
430 
■433 
440 
490 



10 
B0 
30 
40 
60 ; 

60 yar int painter s count 

70. war string Filename, table arc 

ay C 10 5 

60 j 

30 Forward input data , autputiata 
L00 

110 : Procedure Oi vision 

■ 

ISC ; 
130 begin 
140 painter-0 
150 inputdata 
160 count-Si 
170 outputdata 
1.30 end 



; Subroutines 

subroutine inputdata 
begin 

loop while pointer<10 

write "Enter element point 

read tab le C pointer J 

pointer* - * 

end loop 

end 

subroutine outputdata 
begin 

Lurite "Enter Fi lename: " [ 
read filename 

fcpen 5, Filename For output 

if iostet(0D "0 

loop 

wnteMS , tab leC count? 
count++ 

endloop when count-10 
else 

write "Data File error! ■ 

endif 

fclnse 5 

end 
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PROGRAM : EXAMPLE 2 



Example program 2 
Deta Division 



IB 
£0 
30 
:Z 
50 ; 

53 var Int pointer „ Fileerror 
70 war string Fi lename , table am 
ayC10) ,disk 
80 i 

90 i Subroutines 
100 ; 

110 subroutine get data 
1S0 begin 

130 write "Enter Filename;"*; 
L43 read Filename 
160 Fopen S^tlename for input 
170 loop 

190 readttS, tabled pointer 3 

191 if dstatC03<>0 
162 Filearror-1 
193 else 

190 pointer++ 

191 endif 

£00 endloop when pointer~10 or F 

ileerror 

£60 Fclose 9 

B50 end 

£70 ; 

BS0 subroutine printdata 
£30 begin 

300 loop while painteroio 
310 Lurite tablet pointer J 



3B0 pointer**- 
330 endloop 
340 end 
350 | 

360 ; Procedure Division 

370 ; 

390 begin 

390 Fileerror-0 

400 pointer-0 

401 rtisk-derrtG) 
H10 getdata 

460 iF Fileerrcr-0 
430 pointer=0 
440 printdata 
450 else 

4G1 write 'Tata file errors 



HIKING MUSIC 




PROGRAM" ; SOUNDTRACK 



9E 1 REN : SOUNDTRACK 
39 9 i 
39 3 : 

C6 10 E-0iC»0 
BC B0 FORI-5145GTOS1520 
73 £5 REAOA t POKEI t A : B=B+A 
E5 30 NEXTI 

IE 35 IFB<>3G71THENPRINT"C;SEDRR 
□R IN LINES B0Q-P3B: PLEASE C 
HECK , 11 : STOP 

E9 35 PRINT"C3B3LOCK 1 ENTERED 
CORRECTLY . H 

1? -:3 FDRl-5?a44T0S319B 

DF 45 RE AD A : POKE I , A ; C-C+A 

F9 50 NEXTI 

10 55 rFC<>4lS71THENPRINT' f CSE:R 
RDR IN LI NEB 300 ONWARDS: PL 
EASEC SPEED CHECK . " t STOP 

BA GG PRINT"C5A1LL ENTERED CDRR 
ECTLV . " 

7E 65 ROKE93B91, 7- POKES3290, BiF 

RINT^CCLRl^CMRSCl 1 *! 
FS 70 U-54£7£ ; P0KEU+£4, 15 
1C 7S P0KEU+l£,9; FOKEU+19,9 
ED 90 FOR1-0TO31 ;FBKE4S15E*I „ 1 : 

FOKESIB00+t , I ; NEXT 
EE 95 FDRI-0TO31:POKE49169+I , C3 

l-U : P0KE51E3H-I , C 31-1 3 : NEXT 

0C 95 PDKE49215 , BBS ; P0KE51B53 , 2 
55 

2ft 90 PRINT ; PR I NT M L BLACK, SNUOT 
UERY PRETTY , BUT IT WORKS!" 
F7 95 SY553176 

IF 100 PRINT : FRlNT"[SF, SO, 5K, EE 

1 SCSC.SFIBCSCl TO ALTER U/F 

ORH FOR UOICE £. 
7B 102 PRINT"tSP,SD,SK,S£] £tSC 

„ SFlGG TO ALTER wYFORM FOR U 

QICE 3. 

69 104 print m csp,sq\sk p se:] s:bc 

t 5E p 5DKS TQ ALTER DELAY <CUR 
RENTLV AT 12 5. 
Eft 109 END 

F5 B00 DftTft 004 ,073,004, 139,004 
, £0B, 005 , 0£5 3 005, 103 

14 BOS DATA 005 K 1GS , 005, 016 , 00G 
, 109, 005,£06 h 007 p 0B3 

A5 B10 DftTft 007,153,009,023,000 
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F3 



13 



33 
61 

52 
0F 



D5 



44 



Si 
6F 
SB 
3D 
62 
5B 
0S 
IS 



SF 



EB 



ED 

C0 
□ 1 



EF 



3c 
Fg 



FF 



73 



mo 



00 



, 147,008,021 , 003, 153 

215 DATA 010,050,010,205 011 

P 114, 012,032,012,215 

220 DATA 013. 156,014, 107,015 

, 070,015,047,017,037 
225 DATA 015,042,013,053 020 
, 100,051 , 154,022,227 
230 DATA 024,063,035,177,000 

300 DATA 1 74 , 207 , £06 ,232, 143 
, 307,205,224, 012,340 
30S DATA 004, 073,043, 334, 234 
, 162, 000, 143, 207,206 
310 DATA 174,205,205,234,234 
,142, 203,206,534, 334 
31 S DATA. 334,076, 123, £07, 334 
, 334, 234,234, 234, £34 
320 DATA 234,234,234,234,234 
,234,000, 024. 174,255 
32S DATA 206,172,254,206,153 
,000, 141,011 , El£, IBS 
330 DATA 033,141,011,213,135 
,036,207,141,033,207 
335 DATA 135,097,207,141 030 
,207, iaa r 000, 192, 201 
340 DATA 255, 240,035,010, 170 
, 135,000,201 , 141, 008 
345 DATA 212,123,001,201,141 
,007,212, 174,255, 20E 
350 DATA 234,232,334,240 240 
,019,143,255,206,076 
355 DATA 043 t 234, 1B£ , 000, 142 
■7 255,205, 142,254,205 
360 DATA 076,000,207,234 234 
, 175,254,206,200,200 
3B5 DATA 140,254,206,162,000 
, 142,255,205, 075,049 
370 DATA 234,000,255,003 000 
,132,240, 192,224, 153 
375 DATA 206,194,152,195,175 
, 135, 1E0, 137, 144,133 
393 DATA 255,255,255,355,255 
,255, 355,255,299,255 
335 DATA £55 , 255, £55, 255, 255 
,£55,153,000, 141,019 
390 DATA 212, 159,033, 141,019 
,£12, 174,205,205, 199 
335 DATA 000 , 300 , £B1 , 255 .240 
,017,010, 170, 1B9.000 
400 DATA 201,141,015,212,133 
,001,201 , 141, 014,312 
405 DATA 076,174,207,152 000 
,142,206,206,075,123 
41B DATA 207,234,174,206,206 
,£32,142,206,205,075 
415 DATA 00G, 207, IBS, 208, 141 
,020,003, 165,206, 141 
420 DATA 031,003,153,000,141 
.255,205,141,254,205 
425 DATA 141,205,205,096,000 



SAMPLER 54 




PROGRAM: BOOT 



BE 
3D 

EC 

36 



5 Pf?INT"CCLRD hf 
10 POKE532B0,0; PQKE532ai,0 
£0 PRINT "THIS FRDBEAff LINX5 
UP TO THE" 

30 PRI WT"CD0UJN3DATA READ FRO 

ERAMS < TO START" 

40 PR 1 NT " H DOWN D WITH THE PROG 



33 
FB 
43 

37 

BC 
B3 



36 

4 A 
0B 



RAH RELOCATES THE BASIC" 

50 PR I NT": DOWN!] AREA 90 THE P 

R06RAM CAN EE POKED IN" 

B0 PR I NT " C DQldM 3 CORRECTLY IMT 

0 ITS CORRECT AREA 13 

70 PS;NT"[DQUJN1DF MEnDHV AND 

THEM SAUEO" 
80 PRINT "EDOLilNH PRESS ANY KEY 

TO LDAD r ' 
30 BETAS: IFA$-""THEN30 
100 PRII\fT h CCLR3PQKE43, 1 : POKE 
44.64: POKE 16394 , 0 : NEUJ C D0WN2 3 

110 PRINT' LOAD " +CHRS < 34 } + " D A 

TA1' 1 +CHREC^45 + 3 ^B 3, 

120 PRINT "CnOUN4]RUN" 

130 F0KEG31,lS:P3KEB33 r 13;Pn 

KE623, 13: PDKE634 , 13: P0KE13B , 



SAMPLER 54 



FRDORAM • DATA 1 



06 
5E 
13 
1A 

Gl 
SA 
SA 
F0- 
□2 
4E 
3D 



9A 
33 



0fi 

55 
05 
£B 
•2 V. 
EC 
F5 
D7 
56 
5D 

0C 

El 
3C 
SB 
03 
0A 
2E 



5 L-3043:EH-0 

10 FaKE532B0,0 : POKE53£Bl 0 

30 PHrwr'TCLR] 11 

30 PRINT-DATA LOADER 1" 

40 PRINT":HDME, DOWNED POKE LD 

CATION: "L 

50 FOR I-l TD 8 

60 READ A 

GS IF A<0 THEN 120 

70 POKEL, A;CH-CH+A;L-L+1 

80 NEXT 

30 READ SUM 

100 IF SurtOCHTHEN PRINT "CHE 

CK5UN ERROR IN L I NE"FEEK< 64 ) 

*256+P£EKC63) rSTOP 

110 CH-0: 60TD 40 

120 PRINT'TCLR3NEUCDOiiJN3]LOA 

D"*CHR5C34)+"DATA2"-CKRSC34; 

+ n j eCD0WN53RLN- 

130 P0KE631 , 19: P0KEG32, 13 rPO 

KE533 , 13 ; P0KE534 , 1 3 : P0KE198 , 

500 DATA 62,9,10,0,155,50,49 
, 43 . 3B6 

501 LATA £0,53, 143 ,."4, 20, 23 5 
20,20,355 

50£ DATA 20,20,20,20,20,20 2 
0, 30, 163 

503 DATA 20,30,20,63, 73, B5, 7 
8,58,153 

504 DATA 32,93,65,77,80,75,5 
9, 62,564 

505 DATA 32,56,85,32,53 64 6 
9,30,535 

506 DATA 72,53,78,32,94,72,7 
3,77,553 

507 DATA 32,33,55,56,0,0,0,1 
53,352 

60S DATA 0.141,33,209,141,33 
,208, 169,932 

509 DATA 1,141,134,2,153,6,3 
2,210,697 

510 DATA 255,150,0,165,224,1 
33,251. 158, 1361 

511 DATA 8,133,252,159 0 * 33 
,253, 153, 1117 

512 DATA 208,133,254,120,153 
,52, 133, 1, 1070 

513 DATA 177,251,145,253,200 
,208,243, 230, 1713 

514 DATA 254.230,253,165,254 
,301,245,306,1313 

515 DATA 239,153,55, 133, l.BB 
, 150, 0,545 



A0 

CI 

33 

Dl 

BA 

67 

SF 

30 

0E 

63 

U 

3: 

CE 

C9 

EC 

27 

CA 

85 

C4 

59 

76 

Fl 

F4 

DC 

54 

53 

10 

4B 

40 

OB 

5C 

4B 

FD 

FC 

T3 

F£ 

B3 

91 

64 

5F 

02 



516 DATA 185,143,9,153,50 3 
200, 132, 344 

517 DATA 80,205,245,76,60,9, 
234,234, 1140 

516 DATA 234,160,0,158,0,133 
,251, 163, 1116 

5.15 DATA 50i 133,252, ;e=,i, :a 
3,253,169,1150 

520 DATA 6,133,254,177,251 1 
45,253,203, 1431 

521 DATA 203,249,230,253,230 
,254, 155,254, 1842 

522 DATA 201,12,209,233 159 
0,133,251,1213 

523 DATA 159,12,193,253,150 
0, 163, 0,685 

524 DATA 145,251,200,206,249 
, 230, 252, 155, 1700 

525 DATA 252, 201 , 208, 208 , £41 
, 32,93, 166, 1407 

526 DATA 32,142,156,153,0,13 
3, 157,75,575 

527 DATA 174 , 167, 0 , 0, 0, 0, flf 3 
2,373 

529 DATA 32,32,32,32,32,32 3 
2,32,256 

523 DATA 32,33,32,32,32,32,3 
2,32,256 

530 DATA 32, 32, 32,32, 32, 33,3 
2, 32,£56 

531 DATA 32,32,32,32,32,32 3 
£,32, £SS 

532 DATA 32,32,32,32,32,32,3 
2,32,256 

533 DATA 32,32,32,32,33,32,3 
2,32,256 

534 DATA 32, 32, 3£, 32, 35 , 90, 3 
2,73 t 35l 

535 DATA 106,113,106,32,106, 
113, 115,55,770 

536 DATA 32,32,32,32,32,32,3 
2,32,256 

537 DATA 32,32,32,32,32,32 3 
2,32,256 

538 DATA 32,33,32,32,32,32 3 
2,32,256 

539 DATA 32, 3£ , 55 , 3£, 32 , 106, 
64, 115, 510 

540 DATA 106,64,105,32,106,1 
11,116,66,707 

541 DATA 32,32,32,32,32,32,3 
2,32,256 

■6-.? DATA 33,32,32,32,32,32,3 
2,32 255 

543 DATA 3£,32,3£,32,32,32,3 
£ 3 2 3 55 

544 DATA 32, 32 , 32, 96, 3S T 122 
32,75,454 

545 DATA 106,111,105,111,105 
,32,32,45,550 

545 DATA 32,32,32,32,32,32,3 
2,32,256 r 

547 DATA 32,32,32,32,32,32,3 
2, 100, 324 

54B DATA 100,100,100,100,100 
, 100, 100, 100,800 
543 DATA 100,100,100,100,100 
, 100, 100, 100,800 

550 DATA 100,100,100,100 100 
, 100, 100, 100,600 

551 DATA 100,100,100,100 100 
, 100, 100, 100,600 

552 DATA 100.100,100,100 100 
,100, 100,32, 732 

553 DATA 32,32,32,32,32,32 3 
2,32, 256 

554 DATA 32,32,32,33,32,32 3 
2,32,255 

555 DATA 32,32,32,32,32,32,3 
2,3£,2SB 

555 DATA 32,32,32,32,32,32,3 
2.32,255 
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6D 557 DATA 32,32,32,32,32,32,3 
2,38,256 

A0 55 B DATA 32,35.33,33,32,32,3 

£ , 35 , 556 
7B 553 DPiTf=i 33,35,55,33,3,14,13 

,50,254 

3F 5B0 DATA 15.51.3,50,3,15,14, 
15,113 

63 561 DATA 35,35,32,32,35,35,3 

£ 35 555 
50 555 DAlft 32,35,33,32, 32,35, 3 

2, 100 , 334 
BE 863 DATA 100,100,100,100,100 

,100, 130, 100,900 
SD S6t DATA 100,100,100.100,100 

, 100, 100, 100, 500 
BC 565 DATA 100,100,100,100,100 

, 100, 100, 100,800 

03 see data 100,100,100,100,100 

, 100 , 100, 100 , 800 
AC 567 DATA 100,100,100,100,100 

, 100, 100,33,732 
35 5B5 DAT ft 32,35,35,35,32,32.3 

2,32, 255 

11 563 DATA 32,32,32, 33, 32,32,3 

2, 32,556 
14 570 DATA 32 , 32, 35 , 35 , 32, 22 , 3 

2 32 2 55 
6F 571 DATA 32,32,32,32.32,32,3 

2,32,256 
S2 573 DATS 32,33,32,35,35,32,3 

^2 32 255 
E6*' 573 DATA 5,14,32,20.0,5,32,6 

,ies 

F2 574 DATA 3,13,13,50,32,13,5, 
14,130 

54 575 DATA 21,32,23,8,5,16,5,3 
2,141 

SB 575 DATA 1,18,5,32,13,9,24,3 
2, 140 

03 577 DATA 15,15,20,3,15,14,15 
,35, 140 

7C 573 DATA 32,35,35,32,32,32,3 
2,32,256 

17 579 DATA 32,32,32,32,32,32,3 
3,32,256 

7A 580 DATA 33,32,32,35,32.32,3 
2 , 35 , 255 

45 581 DATA 32,32,32,32,32,32,3 
2,32,256 

7A 555 DATA 35,35,32,32,35,32,3 
2,20,244 

IS 593 DATA 15,32,21,15,5,35,20 
.9,152 

57 584 DATA 5,15,5,32,1,18,5,32 
, 117 

35 585 DATA 3,21,5,35,20,1,16,5 
, 103 

91 5B6 DATA 44 , 19 , 1 , 13 ( 16 , 12 , 5, 
32, 142 

73 567 DATA 40,12,41,44,32,35,3 
2,32,255 

52 583 DATA 32, 33 , 32 , 32, 33 , 32 , 3 
2, 35,555 

7F 583 DATA 35,32,96, 35.35,32,3 
2,35, 3E0 

40 530 DATA 32,33,32,32,32,32,3 
2,32,555 

SB 531 DATA 35.32,32,32,32,32,3 
2,32,255 

0D 532 DATA 32,33,32,35,32,32,3 
2, 19,343 

57 533 DATA 1,13,18,12,5,32,40, 
13, 138 

BB 32-: DATP 4 1 , 44 . 1 6 , 12, 1 , 25 , 32 

, 2', 173 

D3 535 DATA 1,3, 11,44,13,5, 14,2 
1, 112 

£6 595 DATA 32,50,44,5,24,3,20, 
45 , 230 

37 S3"? DATA 32,20,6,5,32,32,33, 
32,193 



IS 596 DATA 32 , 32 , 32 . 32, 32, 32 , 3 2,32,255 



2,32,256 

03 533 DATA 32,32,32,32,32,32,3 
2,32,256 

BB 600 DATA 32,32,32,32,35,32,3 
2,33,256 

31 601 DATA 32,32,32,32,32,32,3 
5,33,556 

6C 602 DATA 32,33,33,35,33,33,3 
2,5,229 

IB 603 DATA 24,9,20,32,15,16,20 
, S, 145 

73 604 DATA 15,14,32,14,6,5,4,1 
3 , 106 

84 505 DATA 32,14,15,32,4,5,13, 
3, 124 

C5 606 DATA 19,3,18,20,3,15,14, 
46, 147 

6S7 DATA 32,50, B, 5, 32. 33, 32. 
35, 133 

3D 608 DATA 32,32,35,33,33,32,3 
2,32, 256 

99 503 DATA 32,32,32, 32, 32, 32,3 
2,32,255 

3C 610 DATA 33,32,32,32,32,35,3 
2,32,256 

37 611 DATA 32,32,32,32,32,32,3 
2, 32 , 255 

71 612 DATA 32,32,32,35,33,35,3 
2,18,242 

56 513 DATA 5,13,20,32,1,16,5,3 
5,132 

F5 514: DATA 4,5,13,3,12,3,3,5,5 



61 615 DATA 4,32,2,5,12,15,23,4 
6, 135 

45 BIB DATA 32,33,32,33,32,35,3 
2,32,55B 

CI 617 DATA 32,32,32,32,32,32,3 
2,32,255 

C4 BIB DATA 32,32,32,33,33,32,3 
2,32,256 

9F 618 DATA 32,32,32,32,32,32,3 
2, 32, 256 

42 620 DATA 32,32,32,32,32,32,3 
2,32,256 

RD 651 DATA 32,32,32,32,32,32,3 
2 33 256 

E0 622 DATA 32,32,32,32,32,32,3 

2 32 256 
32 B53 DATA 35,32,3,21,5,32,20, 

1, 145 

53 624 DATA 15,5,58,45,5,14,30, 
5, 153 

74 625 DATA 16,32,20,1,15,5,32, 
3,133 

92 625 DATA 14,32,4,5,3,11,33,6 
,107 

83 627 DATA 15,12,12,15,23,32,3 
2,32, 173 

AA 629 DATA 32,32,32,32,32,32,3 
2, 32,256 

75 629 DATA 32,32,32,32,32.32,2 
2,32,256 

A8 630 DATA 32,32,32,32,32,32,3 
2,32,256 

A3 631 DATA 32,33,32,32,32.32,3 
2,32,256 

D5 B32 DATA 32,32,32,32,32.33,3 
2 32 255 

D6 633 DATA 35,32.20,8,5,32,4,9 
, 142 

□0 B34 DATA 16,5,3,30,9,15,14,1 
3, 103 

30 635 DATA 46,32,23,8,5,14,32, 
6, 166 

7A 63B DATA 3,14,14,9, 13 , 8 , 5, 4 , 
BE 

Al 637 DATA 32,16,13,5,13,13,32 
,32,173 

70 63B DATA 32,32,32,32,32,32,3 
2 32 255 

flE 633 DATA 33,32,32,32,33,32,3 



BE 640 DATA 32,32,32,32,32,32,3 
2,32,2S6 

B9 641 DATA 32,32,32,33,32,32,3 
2 35 256 

EC £42 DATA 32,32,32,32,32,32,3 
2, 32, 256 

DE 643 DATA 32,32,20,8,6,32,19, 
16,164 

53 644 DATA 1,3,5,32,5,1,19,32, 
34 

27 645 DATA 20,15,32,5,24,3,20, 
32, 167 

33 645 DATA 2,1,3,11,32,20,15,3 
2, 116 

89 647 DATA 13,5,14,21,32,35,32 
, 33,191 

66 649 DATA 32,32,32,32,32,32,3 
2 , 32 , 256 

El 649 DATA 32,32,32,32,32,32,3 
2,33, 55B 

E4 650 DATA 33,32,32,32,35.33,3 
2,32,255 

Br E51 DATA 32,33,33,32,32,35,3 
2,32,256 

AC 652 DATA 32,33,32,32,35.33,3 

2,255,473 
2A 553 DATA 255 : 255 , 55S , 2^,5, 255 

,255,355,255,2040 
6D 654 DATA 555,259,255,555.555 

,255, 255,41, 1826 
39 555 DATA 42,43.44,45,46,47,4 

6,35,347 

DE 656 DATA 19,1,13,16,12,5,32, 
40 , 133 

23 657 DATA 12 , 41 , 56, 45 , 13, 1 , 11 
5 166 

CB 856 DATA 13,35,1,32,12,15.14 
, 7, 132 

CA 653 DATA 32,19,1,13,16,12,5. 
32, 130 

0fl 660 DATA 16,5,32.1.32,32,32, 
32, 182 

D6 661 DATA 39,95,33,93, 33,93,9 
3,33,782 

76 662 DATA 33,39,32,32,33,32,3 
2,32,330 

43 6E3 DATA 32.32,32,32,32,32,3 
2,32,256 

F5 554 DATA 32,33,33,32,32,32,3 
2, 32,255 

71 BB5 DATA 32,32,32,32,32,32.3 
2,32,256 

69 655 DATA 13,15,21,14,4,32,1, 
15, 122 

44 5B7 DATA 18,15,15,24,32,49,4 
8,32,234 

FE 653 DATA 13,5,3,19,46,33,9,2 
0, 153 

0D BB3 DATA 33,3,1,14.32,14,15. 
30, 131 

00 670 DATA 35, B, 1,25, 5, 32,35, J 
5,154 

CB 671 DATA 33,32,32.32,36,32,3 
2,32,255 

0E 672 DATA 32,32,96,32,33,32,3 
2,32,320 

D9 673 DATA 32,32,32,32,32,32,3 
2, 32,25B 

DC 674 DATA 32,32,32,32,32,32,3 
2,32,256 

77 675 DATA 33,33,32,32,32,32,3 

2,32,255 
27 675 DATA 9,20,19,33,16,12,1, 
55, 134 

5B 677 DATA 2,1,3,11,32,15,15,5 
B9 

41 673 DATA 5 , 4 , 35, 1 , 12, 20 ,5 , IB 
,87 

50 673 DATA 5,4,45,32,32,32,32, 
32, 215 

BB 690 DATA 32,32.32,32,32,32,3 

2,32,256 
01 681 DATA 32,33,33,32,32,32,3 
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2 , 35 , £56 

04 685 DATA 35, 35,32,32 ,32,32, 3 

OF 663 DATA 32,32,32,32,3? 35 3 
2,32, 256 

B2 6B4 DATA 32,32,32,32,32,32,3 

2, 32,255 
ED 585 DATA 32,35,32,32,33,32,3 

2, 32,256 
C4 6SE DATA IS, 1,13, is, IE 5 32 

40,13B 

DB B TlB3 n 19 ' L±1 ' 59 ' 4Si1311 ' 11 

5C BBS DATA 19,32,1.32,13,9,15, 
15,144 

AS 565 DATA 20 , 32 , 13 , 1 , 13 16 IE 

,5, us 

2F B90 DftTA 32,23,8,3,3,8,32,32 

60 991 DATA 93 , 53 , 55 , 33 , S3 33 3 

9,59,732 
31 B92 DATA 33,33,32,32,32 32 3 

2, 35,330 

B5 B33 DATA 32,32,32,32,32,32,3 

E, 32,256 
E9 634 DATA 32,33,32,32,32,32 3 

2, 32,255 

E3 635 DATA 32,32,32,35,32,32 3 

2,35,556 
S3 536 DATA 3,1,14,32,8,1,22 5 

BB 

D5 B3B DATA 5,32,15,12,1,25,2,1 
,35 

BD 633 DATA 3 , 11 , 33 , 1 12 , 50 , 5 1 1 
8,105 

C7 70S DATA 3,4,46,32,35,32 32 
32.213 

FD 701 DATA 32 . 32 , 3E . 32 , 32 32 3 

2,32, 256 ' ' 

30 702 DATA 32,32,35,32,35 32 3 

5,32,253 
EB 703 DATA 32,32,32,32,32,32 3 

5, 32,256 
FE 704 DATA 32,32,32,32,32,32,3 

2, 32,555 
F3 70S DATA 32,32,32,35,32,35,3 

2, 35,255 
17 70S DATA 16,15,1,25,5,1 3 11 

.71 

BP 707 DATA 56,45,15.15,1,25 13 
.32,209 

Gl 7BB DATA 3,51,13,19,5, 14 20 
32,131 

B6 703 DATA 15,1,13,15,12,5 32 
3,107 

20 710 DATA 14,32,50,8,5,35,35, 
32 ,175 

BC 711 DATA 98,33,33,35,93,33 3 
9,93, 73? 

A5 7:2 DATA 32,32, 32, 3E P 32, 32 3 
2 32 256 

21 713 DATA 35,35,35,32,32,32,3 
2 35 255 

54 714 DATA 32,32,35,35,35,32,3 
5 32 5 ^6 

FF 715 DATA 32,32,32,32,32,35,3 
2,35,556 

2D 715 DATA 13,5,13,15,18,25,46 
, 32, 167 

5A 717 DATA 3,5,32,14,15,14 5 3 
5, 157 

33 716 DATA 16, 16, 5, 19, 5, 14 20 
35, 153 

64 713 DATA 50,8,5,14,32,3,20,3 
2, 140 

D7 720 DATA 18,5,20,21,19,14,19 
, 32, 147 

H3 72 I' DATA 32,35,35,35,35,35,3 

2 32 2^6 
BC 752 DATA 32,32,32,32,32,35,3 



2.32,556 

E7 733 DATA 32,32,32,32,32,35.3 
2,32,556 

9A 724 DATA 32,32,33,35,32,32,3 
2,32,256 

55 7E5 DATA 35,32,32,32,35,32,3 
2,32.255 

EA 725 DATA 20,15,35,20,6,5,32, 
13,145 

CO 757 DATA 5,14,21,46,32,32,33 
,32,514 

36 758 DATA 32,32,32,32,32,32,3 
2,32.556 

31 729 DATA 32,32,32,32,32,32,3 
5,35 556 

B4 5^35^556 32|3£ > 3£El2 ^ 32 ' 32 . 3 

SF 731 DATA 33,32,33,32.32,32 3 
2,32,255 

35 732 DATA 35,35,32,32,35,32,3 
2,32,259 

ID 793 DATA 32,32,32,32 32 32 3 
5,32,555 1 ' 

30 734 DATA 32,32,35,32,32 35 3 
2,35,556 

09 735 DATA 35,35,32,32,35,33 3 
5,32,255 ' 

4F 735 DATA 13,5,14,21,33,50,56 
45 236 

" 15 7 129™ £0rl ^ 1 ^^ 19 p32,55, 

92 736 DATA 21,32,50,19,32,50 8 
,9.153 

5E 740 DATA 13.5,14,21,32,35 32 
,32,161 

8F 741 DATA 33,99,39,33 99 39 3 
2,35,658 

IB 742 DATA 32,35,32,32,32,35,3 
5,35,256 

13 743 DATA 35,33,32,32,35,32,3 
2,32,255 

CG 744 DATA 33,32,32,32,33,32,3 
5,32,255 

41 745 DATA 32,35,32,32,32,35,3 
5 32 256 

F5 749 DATA £3,9,9,3,8,32,3,15, 
101 

38 747 DATA 14,20,1,3,14,18,32 
18,126 

CO 749 DATA 15,13,5,32,5,6,5 5 
67 

Dl 746 DATA 3,50,15,32 1 14 4 3 
2,125 

75 750 DATA 21,20,3,15,16 45 ^2 

,.35, 131 

SB 751 DATA 32,32,32,32,35,32,3 
2,32,559 

2E 752 DATA 32,35,32,35,35.32,3 
2,32, 25B 

29 753 DATA 32,32,35,35,32,32,3 
2,32,556 

2C 754 DATA 33,33,35,35,32,32,3 
5,32,355 

01 7S5 DATA 32,33,32,32,35,32,3 
5, 61,295 

21 755 DATA 61,51,61,51,51,61,9 
1,61, UBS 

30 757 DATA 61 , 51 , .Gl , 61 , 51 , 61 5 
1,61,488 

IF 759 DATA 61.51,61,61,51,61 6 
1,51,466 

IE 759 DATA Bl t 51 , El ,51 , 61 , 61 t 5 
1 , 51 , 465 

01 760 DATA 51,61,51,61,51,51,6 
1 , 35 , 45S 

Dl 761 DATA 32,32,32,35,32,32,3 
2,32,556 

D4 762 DATA 32,35,32,32,32,32,3 
2,33,256 

2F 763 DATA 33,35,32,32,32,32 3 



2 , 35 , 256 

52 764 DATA 32,35,35,33,35,33,3 

5,32,356 
3D 765 DATA 32,33,32,32,32,32,3 

2,32, 255 

BE 755 DATA 35,32,16,19,5,13,13 
i 32 1 1 73 

FS 7S7'DATA 19,16,1,3,5,32,50 1 
9,111 

FD 760 DATA 35,3,15,14,50,32,15 
, IB, 143 

0B 753 DATA 33,18,47,13,32,20 1 
5,92,215 

E? ? 32 ig 5 A 17 > ei ' 3 ^ 0 ^2^2 r 33 

3A 771 DATA 32,32,35,32,35,32,3 
2,35,556 

05 775 DATA 32,32,35,35,35,32,3 
2,32,255 

36 773 DATA 32,32,32,32,35,32 3 
2,32,256 

33 774 DATA 35,32,35,32,32,32 3 
5,32,559 

E6 775 DATA 32,92,32,35,32,32 3 
2 , 32 , 556 

61 775 DATA 32, 32.32,32 32 32 3 
2,32,256 

54 777 DATA 32,35,35,32,32,35,3 

5,32,256 
3F 776 DATA 32.35,33,32,32,32,3 

2,32,255 

E2 773 BATH 32,32,32,32,32,32,3 
2 , 35 , 255 

9F 790 DATA 32,32,33.32,33,32,3 

2,355,473 
35 761 DATA 555,555,255,355,355 

,255,355,255,2040 
76 762 DATA 255,255,555,355 555 

,555,255,41, 1956 
ID 763 DATA 42,43,44,45 46 47 4 

5,32,347 
Al 7G4 DATA 16,13,1,25,32,13,1 

13,113 

6F 795 DATA 16,15,5,35,3,14,33 
18,138 

E3 7S5 DATA 5,22,5,19,19,5,58,4 
5, 177 

73 797 DATA 20,3,3,19,35,15,12, 
1, 117 

09 786 DATA 25,19,35,32,32,32,3 
2,35,295 

3F 799 DATA 33,83,33,33,39,33 9 
9,33, 732 

BC 730 DATA 39,93,99,99.99,33,3 
9, 89, 792 

92 791 DATA 33,93,39,33,99,99.3 
5,32,659 

Fl 732 DATA 35,32,32,32,32,32.3 
5,35,356 

F4 793 DATA 32,32,32,32,33,32,3 
2,35,256 

72 794 DATA 20,8,5,33,13,1,13,1 
6, 114 

94 735 DATA 12,5,32,3,1,3,11,33 

98 796 DATA 1,19,4,49,32,9,30 3 
2,152 

3E 757 DATA 23,15,18,11.19,33 5 
3,3, 150 

64 799 DATA 30,8,32,32,32,32 35 
,32,520 

5E 799 DATA 32,32,32,32,32,32.3 
2,35,256 

53 900 DATA 35,35,32,35,35,35,3 
2,35,255 

SC 901 DATA 32,35,32.32,33.32,3 
5,32,255 

F7 802 DATA 32,32,32,32,33,32,3 
5, 32,256 

5A 903 DATA 32,32,32,32,35,35,3 

5,35,556 
FD 604 DATA 5,15,20,6,32.12,15, 
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ii, us 

BE 805 DATA 7 , 32 , 1 , 14,4 , 32 , 13 , 6 
, 117 

7B 60S DATA 15 ,10, 20,32,19 ,1,13 
, IE, 134 

26 B07 DATA 12,5,19,45,32,32.32 
,32,510 

ei 309 DATA 32,32,32,32,32.32,3 
2,32,255 

B4 BE 3 DATA 32, 32,32,32,32,3b, 3 
2,32,255 

5F 310 DATA 32,32,35,35,32,32,3 
2,32,256 

G2 3U DATA 32,32,33,32,32,32.3 
2 32 256 

6D B15 DATA 32,32,32,35,35,32.3 
2 32 £55 

AO 013 DATA 32,32,32,32.32,33,3 

5 32 256 
El BlH DATA 3, B. 1, 14,7,5,32, 13, 

B3 

05 815 DATA 16,5,5,4,58,45, L , 12 
,145 

CB BIS DATA 20 , 5 , IB, IB , 32, 53 , 8 , 
5, 157 

51 817 DATA 32,13,16,5,5,4,32,1 
5,128 

IB 813 DATA E, 32, 20, 8, 5,32,22,3 
2,167 

Bl SIS DATA 98 ,35,59, S3 .33,35-, 3 

77 E20 DATA 33,33,39,33,33,32,3 
2,32,524 

89 621 DATA 35,32,32,32,35,35,3 

5,32,255 
E3 822 DATA 32,35,32,32,32,32,3 
2, 32, 25B 

36 323 DATA 32, 32, 32 , 32 , 32 , 32 , 3 
2,3r":,25E 

3D 624 DATA 18.3,15,15,20,32,15 
,1,132 

ft? B25 DATA 13,16,12,5,13.32,15 
, 12, 125 

7ft 85B DATA 1,25,2,1,3,11.32,15 
.53 

OS 827 DATA 1,20,5,32,15,16,5,1 
9 ,115 

4E 829 LATA 13,32,20,9,5,35.32, 
32, 160 

30 825 DATA 32,32,32,32,32,33,3 
2,32,255 

63 930 DATA 32,32,32,32,32,32,3 
£, 32, 25B 

7E 631 DATA 32,32,32,32.32,32,3 
2,32, 555 

73 832 DATA 35,35,32,32,32,32,3 
2,32,255 

7C 833 DATA 32,32.32,32,32,32,3 
2,32,258 

B3 834 DATA 43,32.20,15,32.5,14 
,3, 166 

e.E DATA 15, 5, 1, 13, S, 32, 1,14 

,39 

El S36 DATA 4,33,45,32,20,15,32 
4 164 

DC 837 DATA 5,3,10,5,1,13,5,45, 
102 

73 S3B DATA 32,32,32,32,32,32,3 
2,32,256 

25 B33 DATA 32,32,32,32,32,32,3 
2 , 32 , 255 

Al 640 DATA 32,32,35,32,32,32,3 
2 32 255 

A4 841 DATA 32, 32 , 32 T 32 , 32 ,33 . 3 
2,38, 255 

7F 842 DATA 32,32,32,32,32,32,3 
2,32,255 

22 B43 DATA 32,32,32,32,32,32,3 

2 32 256 
37 344 DATA 13,1,14,21,1,12,32, 
16, 110 

42 845 DATA 12,1,35.53,45,4,5,6 
, 1B0 



34 645 DATA 6,5,19,5,14,20,33,1 
1 , 111 

BF 947 DATA 5,25,19,32,16,12,1. 
55.135 

63 649 DATA 32,20,8,5,32,32,32, 
32 133 

13 B48 DATA 59,33,33,99,33,35,3 
□ go 752 

17 B50 DATA 99,39,35,32,33,32,3 
2,32,457 

0A B51 DATA 32,32,32,32,32,32,3 
2, 33,255 

D5 B52 DATA 32,32,32,32,32,32,3 
3,33,256 

09 SS3 DATA 32,32,32,32,32,32,3 
2,32 P 25B 

37 854 DATA 13, 3, 15,19,20, 32, 19 
,1,132 

53 355 DATA 13,16,12,5,32,2,1,3 
,84 

6E 856 DATA 11,53,1,13,4,32,15, 
IS, 122 

SB 857 DATA 32,6,15,18,23,1,15, 
4, 117 

13 858 DATA 32,1,20,32,32,32,32 
, 32 ,2 1 3 

B2 653 DATA 32,32,32,33,32.32,3 
2,32,256 

6D 860 DATA 32,32,32,32,32,32,3 
2 32,25B 

50 3B1 DATA 33,32,32,32,32.32,3 
2, 35,555 

86 662 DATA 32,32,32,32,32,32,3 
2.32,25S 

5E 963 DATA 32,32,32,32,32,32,3 
2,35,596 

9C 664 DATA 4,9,6,5,5, 18,5, 14,6 
7 

AB BS5 DATA 50, 32, 19, IS, 5, 5, 4, 1 
8,120 

SE 865 DATA 46,32,32,32,33.32,3 
2,32,370 

SA BB7 DATA 32,32,32,32,32,32,3 
2 , 32 , 255 

B5 BBB DATA 33.32,32,32,32,32,3 
2,32,35B 

86 863 DATA 33,32,32,32,32,32,3 
2,32,255 

33 B70 DATA 32,32,32,32.32,32,3 
2,32,25E 

16 871 DATA 32,32,32,32,32,32,3 
2,32,256 

CI 872 DATA 32,32,32,32,32,32,3 
2,32,255 

C4 B73 DATA 32,32,32,32,32,32,3 
5, 32,255 

C6 874 DATA 3,13,15,16,32,13,1, 
13, 117 

30 375 DATA 15.12,5,52,45,16,5, 
5, 155 

D0 875 DATA 9,14,5.32.20,8,5,32 
, 125 

@D -877 DATA 18,1,13,16,12,5,46, 
32, 144 

El 878 DATA 15,18,5,13,15,32,35 
,32,173 

65 879 DATA 36,93,53,88,89,33,9 
5 , =S , 792 

59 8B0 DATA 39,99,99,33,32,32,3 
5,32,457 

AC 881 DATA 32,32,32,32,32,32,3 
2,32,255 

87 BBB DATA 32,32,32,32,32,35,3 
2 32 256 

A A BB3 DATA 32,32,32,32,32,32,3 
2,32,555 

2B 684 DATA 20, 6,5,32,3,20. IB, 1 
2,115 

E6 BBS DATA 32,11,5,25,32,20,15 
,35.172 

F3 BBS DATA 13,1,18,11,32,20,8, 
5,108 

DO 887 DATA 32,13,20,1.13,20,32 



,1,143 

03 88S DATA 14,4,32,20,6,5,32,3 
2, L47 

54 BB5 CAT A 3^,32,32,32,32,32,3 
2 , 33 , 256 

AF 890 DATA 32,32,32,33.32,32,3 
E , 32 , 256 

D2 831 DATA 32,32,32,35,32,32,3 
2, 32,2S6 

BD B32 DATA 32,32,32,35,32,32,3 
2,32.556 

70 B53 DATA 32,32,32,32,32,32,3 
2,32, 25B 

72 834 DATA 13,16,1.3,5,32,20,1 
5,111 

EE 595 DATA 32, 13, 1, IB, 11, 32, 20 
,8, 135 

4A 895 DATA 5,32,5,14,4,45.32,3 
2,170 

BC B97 DATA 32,32,32,32,32,32,3 
2,32,255 

57 8SS DATA 32, 32,32,32,32,32.3 

2,32,255 ' 
EA E59 DATA 32,32,32,32,32,32.3 
2,32,256 

B5 300 DATA 32,32,32,32,32,32,3 
2,32,255 

SB 901 DATA 32,32,32,32,32,32,3 
2,32,255 

63 902 DATA 32,32,32,32,35,32,3 
3 , 32 , £55 

BE 303 DATA 32,32,32,32,32,32,3 
2,32,256 

E5 304 DATA 32,32,15,19,5,13,19 
,32, 173 

03 905 DATA 13,15,1,3,5,32,15,1 
3,109 

51 505 DATA 32,19,47,19,32,20,1 
5 , I E , 2 J 5 

25 507 DATA 17,21,9,20.32,20,15 
,32, 166 

5A 30B DATA 13,5,14,21.32,32,32 
255 404 

B5 338 DATA 255 , 255, £55 , 255 , £55 

,555, 255.255,2040 
FE 310 DATA 255,255,255,255,255 

,£55,255,41, 1B25 
3D 911 DATA 42,43,44,45,46,47,4 
8,32,347 

21 312 DATA 11,9,12,12,32,19,1, 
13,103 

72 913 DATA 15,12,5,58,45,5,13, 
1, 150 

FD 314 DATA 13,9,15,32,30,6,5,3 
£, 140 

Bl 315 DATA 18,1.13,16,12,5,32, 
23,121 

FS 316 DATA 6,9,3.6,32,32,32,32 
, 155 

BF 317 DATA 33,33,39,99,33,93,3 

Cr eg 753 

IE 31eTdATA 93,99,99,32,32,32,3 
2 , 35 , 457 

FB 319 DATA 32,32,32,35.32,35,3 
2 , 33 , ESS 

7 " 920 CftTA 32,32,32,33.32,32,3 
2,33,256 

74 921 DATA 32,35,32,32,33,32,3 

2,32,256 
DF 955 DATA 9, 19, 33, 3, 21, IB, 18, 
5, 125 

70 353 DATA 14,20.12,25,32,3,14 
,32,158 

7E 924 DATA 20, 9, 5 , 32 , 3, IS , 13, 1 
5, 115 

17 555 DATA 21,20,5,16,19,32,13 
,S, 133 

73 92E DATA 13,15,19,25,46,32,3 
2 32 513 

EE 927 DATA 32.32,32,32,32,32,3 
2,32,253 

D9 926 DATA 32,32,32,32,32,33,3 
2,32,255 
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DC 328 DATA 35, 33,33,22, 35, 32,3 
3,32,255 

77 330 DATA 35,33,32,32,33,33,3 
2,32,356 

HA 931 DATA 32,32,32,33,33,35,3 
5 p 93 p 353 

AS 335 DATA 33 , 33 , 59 , 93, ga, , a 

9,99,732 

B¥ 333 DATA 33,33,33,33,33,33,3 
3, 33,733 

10 334 DATA 33,33,53,32,33,33,3 
9,33,795 

3D 335 DATA 33,33,93,33 33 33 3 

3, 33,735 
4D 33B DATft 53,39,33,33,39,33,3 

9, 35,759 

04 337 DATA 35,35,35,33,35,32,3 
2,35,556 

DF 339 DATA 32, 33 , 35 , 35, 35 , 32 , 3 
2,35,256. 

85 333 Data 32,35,33,22,32,35,3 

5, 33,255 

ED 340 DATA 35,33,35,22,33,35,2 

5 , 92, 255 
53 341 DATA 35,33,22,35,33,32,3 

5,32,556 

IB 945 DATA 33,35,32,35,33.32,3 
2 , 32 , 556 

EE 943 DATA 32,32,19,15,51,14,4 
,35,163 

E4 943 DATA 2,55,32,33,32,32,35 

' ,35,513 
C7 943 DATA 35,32,35,32,33,32,3 
5,32,359 

EA 947 DATA 33,32,33,32,35 32 3 
3,22,555 

E5 248 DATA 32,32,32,32,35,32 3 
5,32,556 

E9 349 DATA 32, 35 , 32 , 35 , 35 , 33 3 
2,35,593 ' 

E3 350 DATA 32,32,33,32,33,35 3 
2, 32,553 

16 351 DATA 32,35,32,32,32,32,3 
5, 32, 593 

91 995 DATA 32,32,32,35,32,32,3 
2,33,235 

B4 853 DATA 32,33,32,33,13,50,5 

■ is, iee 

£3 954 DATA 0, 5, 14 , 32, 20, 8, IS , 1 
3, IIS 

12 355 DATA 32.32,35,32,32 ^2 3 
3, 32,259 

FD SSS DATA 32,22.32,32,35 32 3 
2,22,256 

H0 257 DATA 32,32,33,32,32 32 3 
2,32,29E 

59 359 DATA 32,32,32,32,32,32,3 
2, 32, 556 

FE 359 DATA 95,32,33,32,35.32,3 
5,22,259 . 

F3 £50 DATA 32,32,32,32,33,32,3 
2,32,556 

F3 351 DATA 32,35,32,32,35,32,3 
2,32,25G 

97 362 DATA 32,32,32,32,32,32,3 
2 32; jj5E 

FA 353 DATA 32,32,32,32,32,33 3 
2,32,253 

90 954 DATA 43,87,55,55,32,32 3 
2, 32, 346 

FS 895 DATA 32,32,32,32,32,32 3 
2 32 255 

F3 363 DATA 32,32,32,32,32,33,3 
2,32,255 

AS 937 DATA 32,32,32,32,35,32,3 
2,32,259 

21 933 DATA 32,32,33,32,32,32,3 
2,32,255 

24 SSS DATA 32,32,32,32,32,32,3 
2.32,256 

FF 370 DATA 32,32,32,32,33,32,3 





3, 32, 255 


A2 


371 DATA 




£ , 32 , 255 


3D 


372 DATA 




2,32, 355 


C0 


373 DATA 




3,32,259 


BB 


374 DATA 




2,32,563 


BE 


375 DATA 




2 , 35 , 255 




873 DATA 




2,32.255 


5C 


977 DATA 




2,32,255 


E7 


973 DATA 




2,33.536 


EA 


979 DATA 




2,33,236 


55 


990 DATA 




2, 32,255 


ea 


931 DATA 




2,32, 255 


93 


333 DATA 




2,32, 255 


35 


383 DATA 




5,32,259 


El 


384 DATA 




2,32,255 


B4 


885 DATA 




2,32,255 


BF 


995 DATA 




2,32.255 


4F 


987 DATA 




, 13, IBS 


£.= 


SSB DATA 




2, 127 


C0 


999 DATA 




, 16, 149 


ID 


990 DATA 




, L4,145 


DD 


991 DATA 



32,32, 32,32,33,35,3 
32,32, 32, 33,32,32,3 
32,32,32,32,32,32,3 
32,32,32,32,32,323 
35,32,32,32,32,32,3 
32,32,32,32,32,33,3 
33,32,32,32,32,33,3 
32,35,32,32,32,32, 3 
32 , 32, 32 , 32, 32, 32, 3 
32,32,32,33,32,33,3 
32,32,32,35,32,33,3 
35,35,32,32,32,32,3 
32,32,32,32,33,32,3 
32,32,32,32,33,35,3 
32,32,32,32,32,32,3 
32,32,32,32,32,32,3 
32,32,32,32, 16, 18,5 
13,33,19,16,1,3,5,3 
20,19,92,13,9,50,51 
14,35,50,15,33,13,5 
-1 



29 



SAMPLER 6f. 



PROGRAM DATA 2 



AA 5 L=5977rCH-0 
06 L0 POK3533B0,0 : PDKE532ei,0 
5E 20 PRTNT'TCLKH 11 
14 30 PR I NT "DATA LOADER 2" 
1A 40 PR I NT "t HDttE , D0UTN2II P6KE LO- 
CATION ; "L 
61 50 FDR I-l TO 3 
9A 60 READ A 
3A 55 IF A<0 THEN 150 
F0 70 PDKEL , A : EH-CH+A; L-L+l 
D2 30 NEXT 
4E 90 READ SUM 

3D L03 IF gUhOCHTHEN PRINT"CHE 

CKSUM ERROR IN LIME "PEEK C 64 3 

*255+PEEKCS3; :5TUP 
9A 110 CH-0 i BSTO 40 
33 130 FRINT"LELR]NELiI[00WN3IILDA 

0 " +CHRE C 34 3 + "D AT A3 ,3 +CHR$C 34 J 

+ " , BC OO'JNSJ RUN " 
09 1.30 POKE531 , 13 : P9KEB32, 13:FD 

KE633, 13; POKE534 , 13: POKE1SB, 

4 

2B 500 DATA 21,33,32,32,35,32,3 
2,32,545 

2A 501 DATA 32,32,32,33,33,32,3 
2,33,555 

F5 503 DATA 32,32,32,35,32,32,3 



2,35,555 

503 DATA 32,32,33,32,35.32,3 
2,33,556 

53 504 DATA 35,33,32,33.32,33,3 
2, 32, 256 

S5 505 DATA 33.22,32,33,32,32,3 
2,32,255 

Dl 506 DATA 32.32,32,32,32,32.3 

3,32,256 

D4 507 DATA 32,32,33,32,32,33,3 
2,32,255 

5F 506 DATA 32,33.33,32,35.32,3 
2,35,556 

52 509 DATA 32, 35 r 33 , 35, 35 , 32, 3 
2,32,256 

510 DATA 33,33,32,33,33,32 3 
2, 33,256 

511 DATA 32,32.32,32,33,32,3 
2,32,256 

3E 512 DATA 32,32,32,32,33,33,3 

3,32,256 

38 S13 DATA 95,32,35,32,32,33,3 
5,32,556 

36 514 DATA 32,32,35,32,22,32,3 
2 , 32 , 556 

D7 515 DATA 35,32,32,33,32,33 3 
2,32,256 



3D 
F0 



3A 
05 



515 DATA 32,32,33,32,33 32 3 
2 , 32 , 356 

517 DATA 32,35,32,32,33,32,3 
2,33,553 

35 513 DATA 32,32,32,32,32,32,3 
2,32,255 

33 513 DATA 32,32,32,32,32,32,3 
2,32,355 

E6 550 DATA 32,32,32,32,32,35,3 
2, 32,356 

61 521 DATA 32,32,32,32,32,32,3 
2,33,355 

54 522 DATA 32,32,32,33,33,32,3 
2 32 255 

3F 523 DATA 32,35,32,33,32,32,3 
2,32,256 

E3 524 DATA 32,33,33,32,33,32,3 
5,32,355 

CD 555 DATA 32,35,32,32,33,32,3 
2,33,555 

00 556 DATA 32,35,32,32,35,32,3 
2 , 35 355 

FB 527 DATA 32,35.32,32,32,32,3 
2 , 32 , 256 

CE 529 DATA 32,32,32,32,32,35,3 
2,32,255 

C9 529 DATA 32,33,32,32,33,32,3 
2,32,255 

06 590 DATA 32,33,32,32,35,32,3 
2,32,255 

57 531 DATA 32,32,32,32,32,32,3 
2,32,255 

6 A 535 DATA 32,32,32,32,32,35,3 
2, 32,355 

95 533 DATA 32,32,32,33,32,35,3 
2, 32 555 

69 534 DATA 33,32,32.35,32,32,3 
2,32,555 

C3 535 DATA 32,33,33,32,33,32,3 
2,32,255 

75 535 DATA 32,32.32,32,32,32,3 
2,32,236 

Fl 537 DATA 32,32.32,33,33,32,3 
5,33,255 

F4 538 DATA 32,32,32,35,32,32,3 
5,35,255 

OF 533 DATA 32,35, 32, 35 32 32 3 
5, 35,256 

73 540 DATA 32,32,32,32,32,35.3 
2, 32,355 

SD 541 DATA 32,32,32,35,32,35.3 
2, 32,256 

10 545 DATA 32,22,32,35,22,33,3 
2, 35,355 

4B 543 DATA 32,32,33,32,32,33.3 
2, 35,555 
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5E 544 DATA 32 , 32 , 32 , 32 , 32 , 32 , 3 
2,35.255 

FF 545 DATA 35.32,32,32,32,32,3 
2,0, 554 

37 545 DATA 0,0,0,0,3,0,0,0,0 
SS 547 DATA 0,0,0,0,0,0,0,0,0 
81 5*48 DATA 0,0,0,0,0,0,0,33,32 



25 549 DATA 35 , 32 , 32 , 32 , 32 , 32 , 3 
£ , 35 , 556 

5B 550 DATA 32 , 32 , 32 , 32 , 33 , 32 , 3 
2 32 256 

53 551 DATA 32,32,32,32,32,32,3 
2,32,256 

OB 555 DATA 35,32,32,32,32,35,3 
2,32,256 

Bl 553 DATA 35,32,32,32,32,35,3 
5,33, 255 

SI 554 DATA 35,35,35,32,32,32,3 
2,35,555 

E5 555 DATA 32,32,106,113,113,1 

13, 119, 113, 765 
E3 556 DATA 119,113,119,115,115 

,113,119, 115,555 
C5 557 DATA 113, 113, HE , 32 , 35, 3 

2, 32, 32, 514 
AO 556 DATA 32,32,32,32,32,32,3 
2,32,233 

9E 559 DATA 32,32,32,32,32,32,3 
2,32,255 

D7 550 DATA 32,35,105,32, 19, IS, 

£1, 14 ,271 
22 _55L DATA 4,32,13,1,13,16,12, 

5,105 

3F 562 DATA 18,32,115,32,32,32, 

32,35, 325 
47 553 DATA 32,32,32,35,32,32,3 

2,32,255 

6A 564 DATA 32,32,32,32,32.32,3 
2,32,236 

72 555 DATA 32,32,105,111,32,45 

,32,45,433 
60 566 DATA 32,45,32,45,32,43,3 

2,45,306 

93 597 DATA 35, 111, 116, 32,32,32 

,33, 32,419 
36 559 DATA 35,32,32,32,32,32,3 

5, 33 , 356 

11 999 DATA 32,32,33,32,32,32,3 
2, 32,255 

QF 570 DATA 32,35,35,105,32,23, 
15,3,254 

17 371 DATA 20,20,5,14.32,32,2, 
25, 150 

21 573 DATA 32,116,32,35,32,32, 

32,32,340 
7D 573 DATA 32,32,32,32,32.32,3 

^ 3g 256 

30 574 DATA 32,32,32,32,32.32,3 
2,32,256 

B9 575 DATA 32,32,105,113,43,32 

, 45 , 32 , 443 
7A 575 DATA 45,32,45,32,45.32,4 

5,32, 306 

OF 577 DATA 45, 119 , 115, 32, 32, 32 

, 32 , 32 , 4H0 
7C 575 DATA 32,32,32,32,32,32,3 

2,32,233 

17 579 DATA 32,32,35,32,33,32,3 
3,33.555 

93 550 DATA 32 , 32 , 106, 32, 15, 20, 
5, 15,265 

3E 551 DATA 9,3,14,32,32,50.6,1 
5 , 1 34 

23 5E2 DATA 13,32,115,35,32,32, 
32,32,351 

73 553 DATA 32,32,32,32,35.35,3 
2,32,555 

25 5B4 DATA 32,32,32,32,32,33,3 
2,32,256 

A5 555 DATA 32,32,106,111.111,4 
5,32,45,514 

24 526 DATA 32,45,32,45,32,45,3 
2,4S,308 



E0 557 DATA 111,111,116,32,32,3 

2,32,32,495 
22 56E DATA 32,32,32,32,32,32,3 

2,32,236 

3D 569 DATA 32,32,32,32,32,32,3 
2,32,256 

EC 55(3 DATA 32,32,32,32,106,32, 
40,3,303 

32 531 DATA 41,32,32,43,37,56,5 
5, 32 , 355 

71 5E2 DATA 116, 32,32,32,32, 32, 

35 . 32 , 340 
09 533 DATA 32,32,32,33.33,32,3 

2, 32,255 

0C 534 DATA 32,32,35,32,32,32,3 
2,32,255 

5E 595 DATA 32,32,32.32,106,111 

,111,111,567 
65 536 DATA 111,111.111,111,111 

, 111. Ill, 111,663 
3E 537 DATA 116, 32,35,35,32, 32, 

32 , 32 , 340 
06 533 DATA 32,32,32,32, 32,32,3 

2,32,256 

03 539 DATA 32,32,32,32,32,32,3 
2,32,256 

B6 &20 DATA 32,32,32,35,32.32,3 
2 , 32 , 256 

31 601 DATA 32,32,32,32,32,32,3 
2,32,256 

34 G02 DATA 32, 32 ,32 ,32 , 32. 32 , 3 

2 3^ 255 

01 603 DATA 32.32,32,32, 32,32, 3 
2,76,302 

ED 504 DATA 77 , 79 , 77 , 7B , 77 , 76 , 7 
7,7B,620 

EC 505 DATA 77,78,77,76,77,76,7 
7,76,620 

67 B06 DATA 77 , 7B , 77 , 79 , 77 , 7B . 7 
7,7B,E20 

E6 S07 DATA 77,76,77,72,77,76,7 
7 , 76 , 520 

EE 5SB DATA 77 , 7B , 77 , 73 , 77 , 7B , 7 
7,77,613 

SI 609 DATA 79, 115, 119, 113, 119, 

115,113,113,312 
29 910 DATA 119,113,119,115,115 

, 119, U5. 115,552 
BE 611 DATA 113,113,119,119.119 

, 113, 119, 119,955 
AB 612 DATA 119,119,119,113,119 

,119,113,113,952 
6F 613 DATA 119.113,119,113,113 

,50,79,76,631 
SB 614 DATA 116,32,32,32,32,32, 

33 . 32, 340 
33 515 DA! A 32,32,32,32,33,32,3 

2, 32 , 255 

92 916 DATA 13,5,14,21,32,32,32 
,32,191 

CI 617 DATA 32,32,35,32,32,32,3 

2,35,255 
5D 519 DATA 32, 32,32,32,32, 105, 

77,77,420 
69 619 DATA 116,32,33,32,32,32, 

32,32,340 
42 620 DATA 32 . 32,32 , 32 , 32 , 32, 3 

2,32,255 

CF 521 DATA 99,99,99.99,32,32,3 
2,32, 524 

E0 622 DATA 32,35,32,32,32,32,3 

2, 32, 255 
95 923 DATA 32,32.32,32,32,106, 

79,78,422 
B£ 924 DATA 116,49.45,45,3,21,3 

.32,316 

FD 625 DATA 20,1,16,5,32,32,32, 
32, 170 

46 525 DATA 32,32,32,32.150,52, 

46,45,432 
57 627 DATA 16,12,1,25,32,19,1. 

13, 113 

72 559 DATA 16, 12,5, 32,35. 106,7 
7,77,357 



DE 623 DATA 119,32,32,35,35,32, 

32,32,340 
A9 630 DATA 32,32,32,32,32,32,3 

2,32,256 

A3 631 DATA 32,32,32,32,32,32,3 
2,32, 255 

06 632 DATA 32,32.32,32,32,32,3 
2,32,255 

49 533 DATA 32,32,32,32,32,105, 

7E 7B 422 
F5 634 DATA 116,50,45,46,19,1.1 

3, 15,307 

A5 535 DATA 12,5,32,40,12,41,32 
,32,206 

E4 656 DATA 32,32,32,32,32,53,4 
6,46,305 

AC 537 DATA 13,3,14,21,32,50,32 
, 32, 133 

15 535 DATA 32,32,32,32,32,106, 

77,77,423 
DC 633 DATA 116,32,32,32,32,32, 

32,35,340 
BE 640 DATA 32,32,32,32,32,32,3 

2, 32,256 

99 641 DATA 35,32,35,35,35,32,3 
2,32,256 

BC 642 DATA 32,32,32,32,32,35,3 
5,32.255 

9 A 643 DATA 32,32,32,32,32,105, 

76, 78, 422 
SS 944 DATA 116,51 ,49,46, 13,1 , 1 

3,15, 305 

SA 645 DATA 12,5,32,40,19,41,32 
.32,213 

E2 =-5 DATA 32,32,32,32.32,54,4 
6,46,306 

BE 547 DATA 17,21,9,20,32,32,32 
,32, 135 

37 649 DATA 32,32,32.33.32,135, 

77,77, 420 
12 649 DATA 115,32,32,32,32,32. 

32,32,340 
E4 650 DATA 35,35, 32, 32,35,22,3 

2 , 32 , 255 

BF 651 DATA 35,32,32,32,32,32,3 
2, 32.255 

G5 655 DATA 32,32,32,32,32,32.3 

2,32,255 
EC 633 DATA 32,32,32,32,32,105, 

79, 76,422 
AD 654 DATA 76,111,111,111,111, 

111, 111, 111,553 
62 955 DATA 111 , 111,111 , 111 ,.111 

, 111. Ill, 111,995 
El 656 DATA 111,111,111,111,111 

, 111, 111 , 1I1.BB6 
C0 557 DATA 111,111,111,111,111 

, 111 ,111, 111,669 
5E E5B DATA 111,111,111,111,111 

,122,77,77,831 
2E E59 DATA 7B . 77 , 76 , 77 , 7B . 77 , 7 

3,77,620 

29 660 DATA 79,77,79,77,79,77,7 
9 , 77 , 520 

90 661 DATA 79,77,78,77,79,77,7 
9,77,620 

B3 662 DATA 76,77,78,77,78,77,7 
8, 77, 650 

64 EE3 DATA 79,77.73.77,73,77,7 
B, 32, 575 

FE 664 DATA 32,32,33,32,32,32,3 
2, 32,255 

71 555 DATA 32,32,32,32.32,32,3 

74 666 DATA 32.32,32,32,35,35,3 

2 , 32 , 2S6 

H F 557 flATA 3P ,35,32,32,3^3 
2', 32,256 

F2 659 DATA 32,32,32,32,32,32,3 
2, 32', 255 

DD £59 DATA 32,32,32,32,35,35,3 
2 , 32 , 256 

30 E70 DATA 32,32,32,32,32,32,3 
2,32,256 
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CB 

DE 

IB 

CI 

0A 

E7 

14 
5E 
5 A 
53 
67 

IF 
IS 

15 
IE 
43 
42 
CO 

4B 

23 

13 



C3 
C£ 
C3 
CB 
E2 

6A 

3D 
BC 
33 
3A 
33 
3E 
77 
75 
EC 

3C 

25 

3A 
33 
3E 

77 
7C 
7D 
7C 
47 

C5 

SI 



E2 
EC 
E4 
AE 
AA 
A3 
^C 
GF 
EE 
55 
54 
3B 
8A 



671 DATA 32,33, 3?, 32 ,32, 33 , 3 
5,32, 255 

676 DATA 32,33,32,32,3^,32,3 
£,32,253 

673 DATA 33,32,32,33,32,32,3 
2,265,479 

674 DATA £55,225,353,255,255 
,255,255,255,2010 

675 DATA £55 , 255, 255, £55 s 255 
, 355,£55,41, 1S2S 

673 DATA 42,43,44,45,46,47,4 
5,0,315 

677 DATA 0,0,0,0,3,3,0,0,0 
S7B DATA 0,0,0,3,0,0,0,0,0 

0,0,0,0,0, 0,0 'o 
0,0,0,0,0,0,0,0 
0,0,14,14, 14, 14,0 



579 DATA 0 
620 DATA 0 
6B1 DATA 0 
p 66 

EBB DATA 0. 
663 DATA 0 
EB4 DATA 1 
GB5 DATA 1 
666 DATA 0. 
EB7 DATA 0 
see DATA 0. 
,57 

663 DATA 14,14,14,14,14,14,1 
4, 14,112 

630 DATA 14,0,1,0,0,0,0,0,15 
£31 DATA 0,0,0,0,14,14,14,0, 



0,0,0,0,0,0,0,0 
0, 1,-1, 1,1, 1,1, 6 
1,1, 1,1, 1,1,1,3 
1,1,0,0,0,0,0,3 
0,0,0,0,0,0,0,0 
0,0,0,0,0,0,0,0 
0,1,0, 14, 14, 14, 14 



532 DATA 
^93 DATA 

534 DATA 
635 DATA 
£35 DATA 
337 DATA 

533 DATA 
43 

535 DATA 
4,14,112 
730 DATA 
701 DATA 
703 DATA 

703 DATA 

704 DATA 

705 DATA 

706 DATA 

707 DATA 
706 DATA 
, 57 

709 DATA 

4, 14, 112 

710 DATA 



0,0,0,0,0,0,0,0,0 

3,0,2,1,0,2,0,2,6 
0,2,0,6,0,2,1,2,3 

0,1 ,1,0,0,0,0,0,2 
0,0,0,0,0,0,0,0,0 
0, 0, 0,0,0,0,0,0,0 
0.0,0,1,0, 14, 14,14, 

14,14,14,14,14,14,1 



1,0,0,0,0,0,0,1 
0,0,0,0,0,0,0,0 
0,0,0,0,0,0,0,0 
0,1,1,2,1,2,1,6 
1.2,0,2,0,2,0,3 
1,1,0,0,0,0,0,4 
0, 0,0,0,0,0,0, 0 
0,3,0,0,0,0,0,0 
0, 1 ,0,14,14, 14,14 



14,14, 14,14,14,14,1 
14, 0, 1 , 0,0, 0,0,0, 15 



711 
712 
713 
714 
71H 
715 
717 
718 
3 

713 
4,3, 
720 
761 

722 
723 
724 
765 
72G 
7£7 
723 
723 
730 
731 
732 
733 
734 
735 



DATA 
DATA 
DATA 
□ ATA 

Data 
data 

DATA 

DATA 
3B 

DATA 
DATA 



0,0,3,3,0,0,0 
0,0, 0,0,0,0,0 

1,1,1, 2,0,2,7 
0,6,0, £,0,2, 8 
1,0,0,0,0,0,3 

0,0,0,0,0,0,0 
0,0,0,0,0,0,0 
0,0, 1,0,14, 14,2 



14, 14, 14, 14, 14, 14, 1 



DATA 0 
DATA, 0 
DATA 1 
DATA 1 
□ ATA 0 
DATA 0 
□ATA 0 

Data i 

DATA 0 
DATA 0 
DATA 1 
DATA 1 
DATA 1 
DATA 1 



0.0,0,0,0,0,0,1 
0,0,0,0, 0, 14,0,14 



0,0 
0,0 
1,1 
3 , 0 
0 , 0 
3, 0 
0 , 0 

1,1 
0,0 

0. 0 
1,1 

1, 1 
1,1 
1,1 



,0,0,0 
,0,1,1 
.1.1,1 
,0,0,0 
,0,0,0 
,0,0, 0 
,0,0,0 
,1,1,0 
,0,0,0 
,0,0,3 

.1.1,1 
,1,1,1 

,1,1,1 

,i,i,: 



,0,3,3 

,1,1,1 
,1,1,6 
,0,0,1 
,0,0,0 
,0,0,0 
,0,0,0 
,0,0,5 
,0,0,3 

,0,1,1 
, 1 j 1 , B 
, 1 , 1 , B 

( i,i, a 

-1,1,8 



99 
EC 
£B 
2A 
23 
□ 7 
53 
3A 
9D 
38 
43 
SE 
5D 
EE, 
83 
34 
17 

DF 

14 

32 

BE 

B4 
03 
0A 
03 
AE 
El 

C0 

IE 

C5 

05 
92 
70 
B7 
BE 
33 
B2 

E7 

27 

B2 

3£ 
7F 
33 
BD 
BC 
75 
BE 
EC 
BC 
FB 
AS 
2D 
2C 
E3 
E2 
EF 
ES 
AF 
AE 
AD 
AC 
D3 
D2 
CI 
□ 0 
97 
3G 
95 

:--ft 



736 DATA 1,1,1,1,1,1,1,1,3 

737 DATA 6 , 6 , 6 , 5 , 6 , 6 , E , E , 4B 

730 DATA E, 6, 6, 6, 6,6, 6,6, 43 
733 DATA 6, 6, 6, 6,6,6,6,6, 48 

740 DATA 6,6,5,6,6,6,3,6,46 

741 DATA 6,G,6,E,E.E,1,1,36 

746 DATA B, 0,0, 0,0, 0,0,0,5 
74 3 DATA 0,0,0,0,0,0,0,0,0 

744 DATA 1,1,1,1,0,0,0,0,4 

745 DATA 0,0,0,0,0,0,0,0.0 
745 DATA 0,0,0,0.0,6,1,1,6 

747 DATA 6,0,0,0,0,0,0,0,6 
74B DATA 0,0,0,0,0,0,0,0,0 
743 DATA 7,7,7,7,0,0,0,0,26 

750 DATA 0,0,0,0,0,0,0,0,0 

751 DATA 0,0,0,0,0,6,1,1,6 

752 DATA 6, 14, 14, 14, 14, 14, 1^ 
, 14, 104 

763 DATA 14,14,14,14,0,0,0,1 
,56 

754 DATA 0,0,0,0,0,14,14,14 
42 

755 DATA 14,14,14,14,14,14, 
4, 14,112 

75E DATA 14 , 14 , 14 , 0 , 0 , E , 1 , 1 
50 

757 DATA 6,0,0,0,0,0,0,0,6 
75B DATA 0,0,0,0,0,0,0,0,0 
733 DATA 0,0,0,0,0,0,0,0,0 
760 DATA 0,0,0,0,0,0,0,0,0 

731 DATA 3,0,0,0,0,3,1,1,8 

762 DATA 3,14,14,14,14,14,1 
,14,104 

763 DATA 14, 14,14, 14,14,14, 
,0,54 



(2 


0,0^, 


1,1,3 


e 


0,0,0 


0.0,3 


3 : 


0,0.0, 


0,0,0 




0,0,0 


0.0,0 


t- 


0,0,0, 


0,0,0 


0 


0,0,6 


1.1,6 



773 DATA 14, 14 
,0.84 

774 DATA 0,0,0 
u 2 

775 DATA 14,14 
, 

776 DATA 0,0,0 

777 DATA 6,0,0 
773 DATA 0,0,0 
773 DATA 0,0.0 
750 DATA 0,0,0 
7BI DATA 0,0.0 
752 DATA 6,6,5 

763 Data e,b,6 

7B4 DATA G,B,B 
765 DATA 6,6,5 
7EE DATA G,B,5 
767 DATA 1,1,1 
73B DATA 1,1,1 
733 DATA 1,1,1 

730 DATA 1,1,1 

731 DATA 1,1,1 

736 DATA 0,0,0 
733 DATA 0,0,0 
794 DATA 0,0,0 
755 DATA 0,0,0 
796 DATA 0,0,0 

737 DATA 0,0,0 
7S8 DATA 0,0,0 
733 DATA 0,0,0 
BG0 DATA 0,0,0 
601 DATA 0,0,0 
E02 DATA 0,0,0 
603 DATA 0,0,0 
B04 DATA 0,0,0 



0,0.14, 14, 14, 
14, 14, 14, 14,0 



7E4 DATA 0,0,0 
42 

755 DATA 14, 14 
,0,64 

7EE DATA 0,0 
757 DATA 6,3 

763 Data 0, 0 

7E3 DATA 0,0 

770 DATA 0,0 

771 DATA 0,0 

772 DATA E, 14, 14, 14, 14, 14, 14 
, 14,104 



14, 14, 14, 14,0 
0,0, 14, 14, 14, 
14, 14,0,0,0,0 



0,0,5, 1 
0,0,0,2 

0,0,0 



0,0 

0,0 
0,0 
6,6 
6,E 
6,6 
G.E 
6,6 
1,1 
1,1 
1,1 
1,1 
1,1 

0,0 
3 , 0 
3,0 
0,0 
0,0 
0, 0 
0,0 
3,0 
" , 3 
3, 3 
0,0 
3,0 
0,0 



1,3 



0,0 
0.0 
0,0 

1 ( 0 

6,48 
6,43 
E , 49 
6,46 
1.38 
; .ti 
1,9 

L,a 
1,6 

0,7 
0, 0 
0,0 
3, e 

0, 0 

0,0 

3,0,0 

0,0,0 
3,3,0 
0,0,0 
0,0,0 
0,0,0 
3,78, 7B 



EF B0S DATA 77,73,77,76,77,76,7 



7 , 76 , 623 

2E E£6 DATA 77, 7B r 77 , 7B, 77, 78 7 
7, 73,620 

.71 B07 DATA 77,78, 77, 7B 77 7B 7 
7, 78,623 

70 B06 DATA 77,76,77,78,77,73 7 
7,76,623 

IS 603 DATA 77,76,77,73,77,76,7 

7 , 77 , 619 
03 61S DATA 79,113,113,113,113, 

118,115,113,516 
E3 5:i DATA 113,115,113,113,113 

,113,113 L13 952 
73 818 DArA'lia.'llB, 119,113,119 

, 119, 113, 113, 332 
IE 613 DATA 113,113,113,113,11° 

, 113, 113, 113,352 
4D BI4 DATA 1 IB , 1 19 , 1 IS , 1 18 , U3 

, 33, 76, 7B,B31 
Dl 615 DATA 1 16 , 36 , 3£ , 32 , 32 , 32 

32, 32, 340 
33 815 DATA 32,36,32,32,32,19,5 

, 3 ,167 

EC 517 DATA 15, 14, 4, 32 , 13,.5 , 14, 
21,116 

47 815 DATA 32,32,32,32,32,36,3 
2,32,256 

EB 813 DATA 32 , 32 , 32 , 32 , 32 , 10B , 

77,77,420 
9E 820 DATA 113,32,32,32,32,32, 

32,32,340 
C2 B21 DATA 32,32,32,32,32, 33,9 

3,83,457 

AC 622 DATA 33,33,33,93 33 <=3 3 
5, 55,732 

36 923 DATA 36,32,32,32 32 32 3 
2,32,255 

0B B64 DATA 32,32,32,32,32,105, 

7B, 78, 46£ 
SF 365 DATA 115,32,32,32,32,32, 

32 , 36 , 340 
6F 865 DATA 32,32,32,32,32,32,3 

2,32,656 

32 667 DATA 32,32,32,32,32,62,3 
2,32,656 

70 B6B DATA 32,32,32,32,32,32,3 

D3 829 DATA 32,36,32,32,32,108, 
77,77,420 

33 630 DATA 115,36,32,32,36 32 
48,45,371 

FF 031 DATA 46,15,12,1,25,36,19 
, 1 , 152 

E2 832 DATA 13,15,12,5,32,9,14, 
32 133 

90 B33 DATA 18,5,22,5,13,13,3,3 
2, 124 

5A B34 DATA 32,32,32,32,32,106, 

76, 7E,4B£ 
65 B35 DATA 115,32,32,32,32,32, 

32,36, 340 
45 B33 DATA 32,32,36,32,32,22,3 

2, 36,256 

7B 637 DATA 32,36,32,32,32,36,3 
8 r 32, 255 

73 B3B DATA 32,32,32,32,32 33 3 
2, 32,255 

E7 BBS DATA 32,32,32,32,32,106, 

77, 77, 460 
CA 643 DATA 116,32,32,32,32,32, 

50,45, 372 
C5 B41 DATA 45,3,8,1,14,7,5,32. 

116 

CB B46 DATA 19, J. 6 , 5, 5 , 4 , 32 , 15 , 3 
, 102 

31 643 DATA 32,19,1,13,16,12,5, 
32, 130 

B44 DATA 40, 13, 41, 32, 32, 10B, 
76, 75,426 
33 B45 DATA 116,36,32,32,36 32 

32, 32, 343 
36 B46 DATA 32,36,32,32,32,32,3 
2, 38,255 

flE 3^7 DATA 32,36,32,32,36,32,3 
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2,3-2,256 

09 846 DATA 32, 32 , 32, 32 ,32 , 32 , 3 

D5 349 DATA 32,32, 32 , 32 , 32 , 10S , 

77,77, 423 
51 850 DATA 116, 32,32,32, 32, 32, 

51,45,373 
82 651 DATA 45 p 13, 1, 14, £1,1, 12 , 

32 , 140 

£1 852 DATA 15, 12 , 1 , 25 , 32, 40 , 13 
.41, IBS 

352 DATA 32, 32 ,32 , 32 : 32 : 32 , 3 
2 , 32 , 256 

DE 854 DATA 32 , 32 , 32 , 32 , 32 , 1Q6 , 

7B 75 422 
35 5S5 DATA 116 , 32 , 32 , 32 , 32, 32, 

32 p 32, 343 
31 855 DATA 32,32,32,32.32.32, 3 

2 , 32 , 255 

34 BS7 DATA 32,32,32,32,32,32,3 

£ p 32.255 
0F eSS DATA 32, 32,32,32, 32,32,3 

2 ~^2 255 

23 853 DATA 32,32,32,32,32,106, 

77, 77,420 
42 550 DATA 116,32,32,32,32,32. 

52,46,374 
1C 961 DATA 46, 3, 18, 15, IE, 32, 13 

, 1, 150 

3F 552 DATA 13, 16, 12,5,32,32, 32 
, 22, L74 

5E S63 DATA 32,32,32,32,32,32,3 
2,32,256 

F0 664 DATA 32,32,32,32,32,106, 
78,76,422 

865 DATA 116,32,32,32,32,32, 
32 , 32 . 340 
37 856 DATA 32,32,32,32,32,32,3 
2,32.256 

9A 857 DATA 35', 32, 32 , 32 , 32 , 32, 3 
2 32 255 

56 668 DATA 32, 32 , 32 , 233 , 1EO , 15 

0.223.32,304 
Dl 855 DATA 32,32,32,32,32,105, 

77, 77, 420 
7B 573 DATA 115,32,32,32,32,32, 

53,45,375 
DE 571 DATA 45,13,3,18,5,5,14,3 

2,142 

□F 672 DATA 8,6,12,16,32,32.121 
,38,324 

7A 873 DATA 245,247,227,160,130 

, 153, 160,227, 1552 
E5 B74 DATA 247,245,38,121,32.1 

05,78.75, 1006 
CD B75 DATA 116,32,32,32,32,32, 

■ ■ ~ ~' 3 ~Z 
AD 575 DATA 32,32,32,32,32,32,3 

2,32,256 

25 B77 DATA 32,32,32.32,32,32,1 

60, 160,512 
,4D 575 DATA 160,160,150,160,160 
, 160, 150, 160, 1250 
EB 279 DATA 150 , 16® , 160 . 150 , 32 , 

106,77,77.932 
D2 550 DATA 116,32,32.32,32,32, 

54 , 46, 376 
*i □ 891 DATA 46,11,9,12,12,32,19 
,1.142 

C4 552 DATA 13,16,12,5.32,32,16 

0, 147,417 
E0 8B3 DATA 145,133,144,136,133 

,142,150, 146, 1144 
14 B84 DATA 136,143,141,160,32, 

106, 75 , 75 , 874 
IB 595 DATA 116,32,32,32,32,32, 

32 32 340 
A3 885 DATA 32,32,32,32,32,32.3 
2,32.255 

75 557 DATA 32,32,32,32,32,32,8 

3, 113,410 
4C 555 DATA 120,226,245,239,226 
,229,233,243, 1772 



0A 888 DATA 225,120,119,55,32,1 

05, 77,77,856 
3C 830 DATA 116,32,32,32,32, 32, 

55,46, 377 
EE 591 DATA 45.13,1,8,14,32,13, 

5, 133 

SB 832 DATA 14.21,32,32,32,32.3 
2,32,227 

70 533 DATA 32,32,32,32,32,32,3 

2,32,256 
£6 994 DATA 32,32,32.32,32,106, 

79,79,422 
AL 555 DATA 116,32,32,32,32,32, 

32, 32,340 
B3 BS6 DATA 32.32,32,32,32,32,3 

£ , 32 , 256 

EC 557 DATA 32,32,32,32,32,32,3 
2,32,255 

57 038 DATA 32.32,32,32,32,32.3 

2,32,255 
IB 955 DATA 32,32,32.32,32,105, 

77,77,420 
EE 900 DATA 116,32,32,32,32,32, 

32,32,340 
B6 SOI DATA 32,32,32,32,32,32,3 

2,32,256 

B3 902 DATA 32,32,32,32,32,32,3 
2,32,256 

55 303 DATA 32,32,32,32,32.32,3 
2, 32,255 

FB 504 DATA 32,32,32,32,32,106, 

78 79 422 
29 30^DATA 76,111,111,111.111, 

llF?Ul , 111 ,653 
3JE 905 DATA 111,111,111,111,111 

, 111, 111, 111,668 
5D 307 DATA 111,111,111,111,111 

,111,111, 111,998 
5C 909 DATA 111,111,111,111,111 

, 111, 111 ,111,955 
31 309 DATA 111,111,111,111,111 

,122,77,77,531 
72 910 DATA 78,77,78,77,73,77,7 
6,77, 920 

AD 911 DATA 78,77,79,77,79,77,7 
8, 77,620 

54 912 DATA 76,77,78,77,78,77,7 
9,77,620 

07 313 DATA 75,77,78,77,78,77,7 
6 77 820 

28 814 DATA 7B, 77 , 78, 77 , 78 , 77 , 7 

8,32,575 
4A 315 DATA 32,32,32,32,32,32,3 
2,32,255 

15 816 DATA 32,32,32,32,32,32,3 
2,32,255 

46 317 DATA 32,32,32,32,32,32,3 
2,32,255 

43 516 DATA 32,32,32,32,32,32,3 
2 32 25E 

FS 313 DATA 32,32,32,32,32,32,3 
2 , 32 , 256 

71 920 DATA 32,32,32,32,32,32.3 
2,32,256 

74 321 DATA 32,32,32,32,32,32,3 
2 , 32 , 2SG 

4F 922 DATA 32,32,32,32,32,32,3 
2,32,256 

F2 323 DATA 32.32,32,32,32,32,3 
2 , 32 , 256 

DD 324 DATA 32,32,32,32,32,32.3 
2.32,256 

30 325 DATA 32,32,32,32,32,32,3 
2,32,256 

C3 225 D^TA 32,32,32,32,32.32,3 
2,32,256 

DE 927 DATA 32,32,32,32,32,32,3 
2,32,256 

D3 328 DATA 32,32,32,32,32,32,3 
^ P i55 

FE 929 DATA 32,32,32,32,32,32,3 

2,255,473 
C0 9 r 2.<2> DATA 255,255.255,255,255 



0F 

E.- 

53 
52 
51 
50 
17 
F2 
Fl 
FB 
3F 
31 
9D 
AD 
66 
DA 
85 
44 
C3 
C2 
C9 
52 
CF 
£E 
0D 
0C 
C5 
SB 

F3 

58 

53 

50 
35 
74 
3B 
3A 
5F 
BD 

BE 

3A 

BF 

78 

E3 
22 
21 
20 
41 
n5 

C7 
CC 

D4 

CC 
63 
AB 
6F 
6E 
58 
7B 

11 

Bl 



□D 



,255,255,255,2040 

931 DATA 255,255,255,255,255 
255,255,41, 1826 

932 DATA 42,43,44,45,46,47,4 
8, 1,316 

B33 DATA 1,1,1,1,1,1,1,1,5 

534 DATA 1.1,1,1,1,1,1,1,6 

335 DATA 1,1,1,1,1,1,1,1,5 

336 DATA 1,1,1,1,1,1,1,1,9 

337 DATA 1,1.1,1,1,1,1,1,6 
836 DATA 8,6,6,6,6,6,6,6,49 

535 DATA 6,6,5,5.5,6,6,5.46 
340 DATA 6,8,6,6,6,6,6,6,43 
941 DATA G,E, 9,6,6,6,5, 8,45 
542 DATA 6,6,6,6,6,6,1,1,39 
943 DATA S , 6, 6 , 5 , 5 , 6, 5, 6, 4B 

344 DATA 5,5, 5,6,6,2,2, 2,36 

345 DATA 2,2,2,5,2,2,2,2,16 
545 DATA 5,6,6,6,6,5,5,6,48 
947 DATA 6, 6,6,6, 5,6,1,1, 38 
348 DATA 5,0,0,0,0,0,0,0,6 
949 DATA 0,0,0,0,0,1,1,1,3 
350 DATA 1,1,1,1,1,1,1,1,3 
951 DATA 0,0,0,0,0,0,0,0,0 

852 DATA 0,0,0,0,0,6,1,1,6 

853 DATA 6,0,0,0,0,0,0,0,6 
354 DATA 0,0,0,0,0,0,0,0,0 
555 DATA 0,0,0,0,0,0,0,0,0 
955 DATA 0,0,0.0.0,0,0,0,0 
857 DATA 0,0,0,0,0,6,1,1,8 
959 DATA 6,0, 14, 14,14, 14, 14, 
14,50 

259 DATA 14,14,14,14,14,14,1 
4, 14, 112 

360 DATA 14,14,14,14,14,14,1 
4, 14.112 

961 DATA 14,14,14,14,14,14,1 
L t ? 55" 

862 'DATA 0,0,0,0,0,5,1,1,9 
553 DATA 5 , 0 , 0 , 0 , 0 s 0 , 0 , 0 n 6 
364 DATA 0,0,0,0,0,0,0,0,0 
355 DATA 0,0,0,0,0,0,0,0,0 
866 DATA 0,0,0,0,0,0,0,0,0 
957 DATA 0,0,0,0,0,5,1,1,8 
968 DATA 6,0,14,14,14,14,14, 
14.30 

368 DATA 14, 14, 14, 14, 14, 14, 1 

4, 14, 112 

370 DATA 14, 14, 14, 14, 14, 14,1 
4, 14, 112 

871 DATA 14,14,14,14,14,14,1 
4, 14, 112 

372 DATA 14,14,14,0,0,5,1,1, 
50 

573 DATA 5,0,0,0,0,0,0,0,6 
2 74 wP'Ir. 0,0,0,0,0,0,0,3,0 
975 DATA 0,0,0,0,0,0,0,0,0 
875 DATA 0,0,0,0,0,0,0,0,0 
977 DATA 0,0,0,0,0.6,1,1,9 
378 DATA 5,0,0.0,0,0,14,14,3 
4 

579 DATA 14, 14, 14, 14, 14. 14, 1 
4,14, 112 

990 DATA 14,14,14.14,14,14,1 
4, 14, 112 

331 DATA 14,14,14,14,0,0,0,0 
282 DATA 0,0,0,0,0,8,1,1,9 
583 DATA 6,0,0,0,0,0,0,0,5 
9B4 DATA 0,0,0,0,0,0,0,0,0 
995 DATA 0,0,0,0,0,0,0,0,0 
555 DATA 0,0,0,0,0,0,0,0,0 
337 DATA 0,0,0,0,0,6,1,1,8 
999 DATA 6,0,0,0,0,0,14,14,3 
4 

969 DATA 14,14,14,14,14,14,1 
4, 14, 112 

990 DATA 14,14,14,14,0,0,0,0 
,56 

S5i c^t^ -: 
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LISTINGS 

1 ► 



riusic copipdser 




PROGRAM; HUSIE CCTIFOSER 



□B 1 IFPEEKC43IS2) = 32AN0PEEKf;49 

153}«1E1THEN3 
51 E FDRI -431557043531 i READA-PD 

KEI,A:NEXTI 
£0 3 PDKE53EB0 p 0;PDKE53SSl a 02 PR 

INTCHR£a4E] iCHR5CB^KS- f, QE'J 

3ERSTSY7U I 3O0FG~*£ - " 
B4 3 S-54B7£;SA-4915£ : LE-51B : U- 

ijn-l : 0C-4:DiriFC2B: ,KC25S> 
FA 10 Al-0: Dl~3: B1-9:R1-15: AB-0. 

:D2-9;55-3 : R£-15r A3 = 0:D3-3; 5 

3-3:R3-lS; TF-5- N1-L;N-1 
□ S 13 Fl-7040;FORI-lID£6rFta7-I 

D-Fl*5 .8+38: ri*Fl/E"<l/lE5:hl 

EXT 

□D 17 FOR I -1TDLEN C K35 ) j KC ASC< HI D 
SCKS, Ii>5-I : NEXT ; SYSSA, C ( L15 

F5 13 D I MFQ C 3 p EB0 ") p STC 3 p B60 5 : ED 

TD4B00: GDTD400 
B? ,.20 IFU-lTHENFQCUpNJ — 1:STCU 

N3— l;FEIca,n— liSTCS.lS— 1: 

ST(3 P 1 J— l: FDC3,1> — 1 
C3 £1 IFU=BAN0N«1THENSTCE P 1)--1 

tSTO.lD— 1;F0C3,1J— IeFDCS, 

1 J— 1 

0L S3 IFU-ETHENFnCU p NJ--l:5TCU, 
NJ— 1 ; FQC3, 1^-1 ■ ST(3 

74 65 1 F U - 3 AN ON- 1 THENST < 3 , 1 } — 1 
:FaC3 p n — 1 

43 £6 IFU-3THENFQCU.N3— 1 -5TCU 
N-J — 1 

5A 27 PRINT "CCLR] OUTPUT TO CRUS 
ON3SCRUSDFFJCREEN: OR CRU5DNJ 
PC R<J5DFF]R1NTER" 

C£ EB GETAS: IFASO "S "ANDASO "P H 
THENEB 

£A EB NU-4 : rFAS-"S"TKENNU-3 

2B 30 0FEN3 1 NU:FRINTtt3; FDRW-1TD 

3iNB-l:N7-l rC-1 
73 31 PRINT u CCLR,SSPC 1 SPCl£ l FU5 

DN]U>OICE M ^ "CRU50FF3" 
13 3E PR I NTtt3 , " C SO , CY4 s SP , C Y7 5 

P t CY7,SP 1 CY7 1 SPl" 
ft5 33 FRINT#3, "CCGlfNOTEC GNU HIGH 

CSPC3,CN]LGUICSPC4 j CN] LENGTH 

CCNJ" 

CB 34 PRINTS IJ [SL, CP4 , £@ , G?7 3 

E , CP7 , SE.CP7 P EG] " 
ED 35 FORI -iID19r PRINT*3 p " ITCH S 

PC4 , CM, SFC7 r EN , SSPE , SPCG , CN 

3FC7 , CN] " : NEXT r PR INTtt3 . " [ HGn 

E 1 O0UN4] 'i 
DA 37 IFFQCU. C>-'1THEN5S 
IF 3B FR- FO C U , C ) : HFfc- FR/E5G : LF>. 

~FR-ES6*HF* 
0D 33 PRINTTABC 1 5NETAB<6)Hp5£TAB 

Cl6 3LF^i sLld-1 

07 41 IFSTCU, LUJ+C3-0THENLU-LW+1 
: GDI 041 

0E 44 PRI NTTABC BE ) |_W r C-C+LW • NG- 
NG+1 

57 45 N7-N7+1 : IFN7-18THENN7-1 ■ B 

□TQHrB 
F3 46 Ly-l ;G0TB37 
£7 47 H 

DC 40 PaKE13O t 0. UAITiaa, 1 
OA 48 60TO31 

E0 S£ POKE 196 a 0 : UA ITlBB, 1 

11 NEXTU ; CL0SE3 : GCTQ4S00 

4B 400 PRIMT"i:BU 1 S-14 J SI3 

F3 410 PRINT"CSB>5PC3, R^SDNXg ^ 



nODELRUSOFF , SPC3 , SB 3 
BA 4£0 PRINT'TSBIFREQ. DISPLAY 
t5B3 

E3 4£1 PRINT M [5B]CNANEE ATTACK 
tSS3 

5E 4££ PRINT"CSB]C:HANGE DECAY 
C5B3 

00 4E3 PRINT M CSB]CHANGE SUSTAIN 
[SBJ 

5F 424 PRINT h T5B]EHANGE RELEASE 
CSBJ 

AA 4E5 PRINT^tSB^HANGE TEflFG 
[SB] 

SB 4BE PRINT"C5B 1 SPC14 s SB: 
57 t£7 PRINT"CSE ] SPC14 J EH] 

56 4EB PRINT M CSB,SPC14 1 SBD 

GA PPINT 11 C EE j MOTE NO-"-^!;! 

AECISVCSBD" 
5D 420 PRINT"CSJ ] S"14 3 SK: 
BE 440 A£- M [: RIGHTIST " 

57 4S3 PR I NT " C HOHE n DGalNJ H AS " 1 5U 
.5*13,513" 

B0 4S0 PR I NTAS " [ SB , SPCH , RUSOM ] n 

DDEC RU50FF , 5PE5, SB3 M 
74 470 PRINTAE-'CSOIBELETE NOTE 
[SB]" 

EB 4B0 PRINTAB'TSBDPLAY JIUSIC 

CSSPC fc 5B3" 
FD 430 PRINTAS"C5B:5AUE HU5ICCS 

PCS p BSD " 

F5 E22 FHIN7AS"£5B:EX2T NQEJECSP 
C4.SB] " 

3E SI© PRIWTAS 1( [SB]NEXT UBICECS 

PC3 , sb: " 

40 SE3 PRINTAS":5H:LBAD HUSICC5 

OF 530 PRlNTAS n CSJ.S-l3,5X: " 
74 S40 PRINTAS ,1 i:SU ] S*13 3 £I] " 
73 555 PR I NT AS n C SB] CCTAUE , DC 

i" CSB3" 
35 563 FKINTAS'^SBlkfOICE ^"jU ; 

" CSB3" 
47 370 PRINTA$'^SJ d 5*13,SK3 M 
4B 575 PRlMT"CSU h S*B5 p Sn " 
7^ 5B0 PR I NT "C SEASON] [RIGHT] 
!I RIGHT] CSB: CR16HT] CRISHT 

J [RIGHT] [SB] CRIGHT] IRIGH 

T] CSB] [RIGHT] [RIGHT] CPUS 

OFF , SB] " 

IE 530 PRINr>[SB s EU50N] CRIBHT] 
CRIGHT] CSB3 CRIBHT] [RIGHT 
] C RIGHT] C3B] ERIGHTJ CRIGH 
Tl CSB] [RIGHT] CRIBHT] CRUB 
OFF P 3BD " 

IB E00 PR1NT"C53 P RUSGN3 CRIGHT] 
[RIGHT] CSSJ CRIGHTJ [RTGHT 
] £ RIGHT] CSB] CRIBHT^ CRIBH 
Tl [SB] CRIBHT3 CRlGHTJ [RUS 
□ FF p SB] " 

90 610 PRINT^CSB, RUSOND [RIGHTS 
C RIGHTJ CSB] CRIGKT] CRIBrtT 
^ CRIBHT] C5B3 [RIGHT] CRIGH 
T2 [SB!] [RIGHT3 CRIGKT1 CRUS 
OFF H SB3 u 

37 G20 PRINT'^SB.RySONl CSB1 CS 
B] [SB3 [EE] [SB] [SB3 [5BJ 
[SB] [SB] [SB] CSB] [5B3 [ RU 
SOFF , SB] " 

SG B30 PRINT 1, [SB S RUSDN]0[£B]UJ[S 
3]E[SB]R[ SB]T[S9]Y[SB3U[SB?I 
[SB]0[SB]P[SB]G[SB]*[SB1"[RU 
50FF F SB] ,N 

64 B40 PRINT"[YELLDlt) t SB p RySDN]C 
[SB3DC5B]ECSEJFCSB]G[SB]A[SB 
]BC53]CC5B]0QSB]ECSB]FCSB]G[ 
SB]ACRU50FF 1 WHITEj SB J J " 

A3 545 PR INT "CSJ , S»ES , SK ] " 

BA 6SO AE- H [ RIGHT31] "' 

5D SS0 PRLNT"CHG-1E 1 DG!dN]"AS"CSU 
i S*7 1 SH h ; 

□ B 670 PRINTAS"[SBJFl-riDDEC5B]'V 
■ 

Fl SBO PR I NTA$ ,J [SB]F3-ENB [SB] " 
i . 



CO BS0 FPIKTP5-[SE,SPC3JnBDE[5B 

E3 700 PRINTAS'^ECr.B*?,^^]"- 

^5 713 PRINTA3"[SB] , & . CSB^" 

3£ 7£C PRINTAI"CSB]0EC/INCCSB3" 
77 73S AS-'TRIGK^B]" 

74: prints H^z.niiLM 
su,s*i0,sr3 ,h r 

CD 750 PRINTAE"[,SE1T0 PLAY fl[B 
Bl " ; 

OB 76© PRINTAS"[5B]N0TE P PRESE[S 

FS 770 PR I NT A$ 11 [ SB] ANY KEY [ 5PE3 

CB 7B0 PRINTA5' 3 [SB]FR0M THE CS 
B]" ; 

16 730 FRINTAS'-ESBJFIRST RGU.[S 
. B] 

GF B00 PRINTAS'^SJ, S»10 SK]"- 

BS B10 AS- ,J [RrGHT31] " 

33 BE0 PRlNT M CHDME p DGUNe]"A56"[S 

B3LENGTH . CBB] " ; 
52 830 PRINTAS-CCO^*? CUI] "- 
ED 640 PRINTAS"C5B] : £ ■ £3B]" 

BO B50 PRlNTAE-'tSBJOEC/INCCGB] " 

7S BB0 PRINTAS' , CSB]CICTAUE.|:5B]' > 

B3 B70 PRINTAS ,1 [SJ,S*7 P SK] " ■ 

AF BS0 A£-"IZRI6HTE7J PI 

7E BBS PRINr'[HOri£,DDlLlNEl]"AiS"E 

40 830 FRINTA£"CSB]LENGTH 512 [ 
SB] " ; 

^G 695 PRINTAS"CSJ 5*11 SKI " - 
AS BSB SY5SA,Ul i ys, ACAl) p DCDi3 

SCSI) p RCRl?-SY55A k UE ( US s ACAS 

3 , OCBEJ , RC RE) 
25 B3S SYSSA 3 U3,UJS 1 ACA3D,DCD33 

5CS3J , RCR3; 
07 300 BETAS : IFAS- " n THEN900 
30 S01 IFA£-»CF3]"THENG000 
43 305 I FAS-" "THENGQSUB£30B.GO 

TDS00 

83 210 IFAS- M [ F13 "THENGDSUB1E00 
:GOTD303 

13 5E0 I FA5™ " : "CRAE" ; "THENGD5U 

B130O : GOTD300 
BE SEE 1 FAS" " , "ORAS 1 - " r l3 THENGGGU 

E16C0 ■ 3070300 

F5 330 Fl-FCKCASCCAS) J VM- Fl-IN 
TCF1J 

EE 335 IFF1-0THEN800 

92 S40 SYSSA i U1 P FCF1) 

15 850 LBi-LE/lE8- IFLE^-ITHENFO 

CU.ND-FlsSTCU.NJ-l : *J-N + 1 -Nl- 

N1+1:GGTO9B0 
03 3E0 FQcy,N)-Fi l5TC^,N>-L ;N=H 

+1:N1-N1+1 
5B 370 FDRJ-lTQLE?;- 1 ■ FD£U , NJ— Fl 

:STtU,NJ-0 ; N-N+l; IFN-BSSTHEN 

4020 
50 375 NEXT 

SO 3B0 FDRJ-1TDB00; NEXTJ:SY5SA 

E : GOSUB1700 : GOTQ300 
4S 1500 E-lrGDTO1250 
3F 1£40 BETAS. IFA*O"CD0UN3 "AND 

AS<>CKR5C13)THEN1£40 
43 1£43 IFAB-CHRSC135THEN1370 
B8 1B45 E-E*l : IFE-7THENE-1 

43 15S0 IFE-LTHENPRlNT H [HDnE, DO 
UJN3, R(JSQN P RIGHT173DELETE NDT 
E[RUSOFFD" ; 60X01310 

44 1BS0 IFE-£THENPRJNT "CHGnE DO 
UN4 , RUSDN, RIGKT17]PLAY flUSlC 
[R<v'SGFF] GOTO 1320 

3E IE70 IFE-3THENPR2NT^CHDME 5 DD 
UN5,RUS0IN,RIGHT17]5AUE MUSIC 
[ROSGFFJ^; GDT0133S 

E7 1£G0 IFE-4THENPRINT "CH0P1E DD 
U?NG, RUSDN r RIGHT17] EX I T MQQE[ 
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D6 



41 



Fl 

EA 
Bl' 

01 

31 
F£ 
69 



17 



3E 

C4 
E7 
S7 



OF 



33 

34 

97 

Al 
£3 

37 

5E 

ea 

AE 
00 
9E 



FO 
BF 



B3 
BO 
11 

FPl 
CE 



97 
30 

F7 
EB 

53 

53 
29 

SB 

74 

33 

7F 
EE 



RUS0FF3 ™ ; EDTO1340 

1230 tFE=STKENP5?INT"CH0ME,DD 

m7 t RUSON 5 R IGKT173NEXT UOICE 

CRUSDFF] ,J ■GOTDI350 

1300 I FE™6THENPR I^JT "CHOICE , DQ 

UNB>RU50N, RIGHT 17: LOAD tfUSlC 

HEUSaFF:":GQTOl3E0 

1310 PR I NT "t HONE-! DQWN9 , RIGHT 

171LDAD nUSIC":GETDiE40 

1320 PRINT"£HCrlE , 00UN3 , RIGHT 

17: DELETE NOTE " : GBTG1E40 
1330 PR I NT " C HOME , D0WN4 , R I GHT 
17] PLAY HOSIC";GDTO1E40 
1340 PR INT n C HOME . □□LdlMEr , RIGHT 
1715AUE rlU5lC H :GOTdl240 
13S0 PRINT'THDTlE, EQWN6 , RIGHT 
173EXIT IIOOE" : GDTO1240 
13E0 PRINT "CHOICE, EQWN7 1 RIGHT 
173MEXT UOICE'' rGGTOlE40 
1370 ONE6OTG2000, 1500,4000,4 

930 . El 00, 4500 

1900 9TC1 ^^-liFQCl.OD-FOCl, 
1005;N5-0 

IS 10 HS-NS+lslFFOCl.NSS— 10R 
N5>NTHEN1E60 

1S2G IFSTC^NSO-lTHENSYSSA^ 
1 FCFQCl 5 NSn 

1530 IFSTC2 , NS D - 1THENSYS5A , U 
p FtFDCE , N5 3) 

1E40 IF5TC3 , N5D - 1THENS YSSA , Y 
a.FCFQCa.NS] > 

iee0 fort-itdtp*i£ : ne:xtT:3dt 

□1910 , 
1560 PR 1 NT " : HOME , D0UN4 . R 1 GHT 
17: PLAY MUSIC" :SYSSA,C:RETUR 

1700 PRINT "THQriE, DGWN11 , RIGH 
T1730CTAUE -"OC 
1710 PRlNT-tMOriE.UDUNia.PIBH 

T173UGIGE - "U 
17E0 PRINT^CHQME^OWNSE, RIGH 
T^BjLENGTHCGPCS p LEFT4: " ; 

1730 print-cleft: "TE 

1740 PRI NT 11 CHCME , DG'WNLE , R I GK 
TBI" ; Nl [ "CLEFT 3 RETURN 
1B00 IFAI&™' 1 . M ANGLES 409ETHENL 
E-LE+G4 : GO5UB1700: RETURN 
1BE0 IFPi*-", "ANGLE* 12BTHENLE 
-LE-G4 ■ G G SUB 1700 : RETURN 
1300 IFflS-"! "ANGOE<STHENQC-G 
C + l ^n-rl/E:GD5UB170O: RETURN 
1320 IFAE-" : "ANDOOeiHENCC-a 
c: _ 1:n -M-EiGOSUB1700; RETURN 
£000 IFN1-1THENE030 
E010 Nl-Nl-1 

2OE0 FaC^ > N)-0:5TCU 1 ND-0:N-N 
^1sIFSTCU 1 N5-1THENFDCU,M3'-»s 
STtU 1 N5-0 ; GGT0SG33 
2025 GOTCE020 

S030 PRLNT"i:H0liE ] DQUN3 3 RlGHT 
17:0EL£TE NGTE":GGSUB1700:RE 

2100 FDCU P N3 — 1:STCU,N^-1 
eiE0 U-LK1: IFU-4THENU-liGGTG 
400O 

21ES Nl-1 :N-1 ; EGSUB170G 
E130 PRINT " C HDriE , D0WN7 , R I GKT 
17:NEXT UOICE V RETURN 
2300 L2*-LE/12B:F0PT«NT0N*L2 
*;FQCU,T^-0:3TCU P T3-0:NEXTT: 

Nl-NL+1 : N-N*LE\ 
S3E0 GQSUB1700 : RETURN 
3030 IFFQClil.C]— 1THEN3180 
3100 FR-FGCW,C1:HF*-FR/256:L 

F^-FR-E5E*HF^ 

3110 FRINTTP.BC1 )NETABCG>HF3iT 
ABC 1BDLFV.] - LW-L 
31ES IFSTCW . LU+C ) -0THENLU-LUI 

+1 ;GOTG3l£0 

3130 PRlNTTflBCEG)LW f C-C+LW:N 
E-NE+1 

3140 N7-N7+1: IFN7-1STHENN7-1 
■ GQTO3160 

3150 LU-1 : GGTG3090 



03 



06 

07 

HB 
Bi 

IB 



CE 
SB 
40 

RB 

0B 

4B 

54 



SE 

qE 
E4 

3F 
F5 
D5 

SB 

EE 

ftl 

52 

43 

FR 
CE 

1ft 
3D 

BB 

9B 

74 

13 

FF 
FS 

EE 
SE 
03 

37 
3F 



BB 

E9 
FB 

EE 

E7 

Bl 

4E 
SE 



73 
E3 
E7 
F2 
FC 

A7 
7Q 

F7 
0F 
17 
PB 
11 

93 
69 

F3 

us 

CA 
8ft 

BB 
3E 

EF 
SF 
4B' 
40 
7E 

21 



£B 



B9 



31G0 GETPiS^ lFAE- t, " , rHEN3lS0 
3170 GGTG3030 

31B0 GETAS; IFA£= , '"THEN3190 
31B0 NEXTU:GOTO4900 
4000 FORJ-IIGS^QCJ,^— 1:ST 
U,N)- 1:NEXT 

40E0 PR I NT" C CLR > R I GKT1 1 , RUSQ 
N3SAUE mUS I Ct RUSOFF , 0OWN35 " 
^050 INPUT " F ILE N All E" ; F£ ; IFFS 
- rf "THEN4G00 
4060 FE-LEFTSCFS.lE) 
4070 PRINT "CODlilNEOTAPE OR DI 

s:< CT/D)?" 

40S0 GETft$^ IFASO'^-ANDASO 
D "TKEN40B0 

4030 IFAS- M T"THEN4110 
4100 □PENl 1 B J 4/ i e^+FS+ H 3 y^ 
C-l : GGTO4120 
4U0 □PENl r l > l.F$:C-l 
412-0 PRINT^l^OCl ,C) iPRINTwl 

itll 1 1 FFO C 1 v C 3 — 1TKENC-1 : EOT 
G4L30 

4^5 C-C*l ^GGTD4120 
4130 FRINTfll k F0C2 ,C3 ; PRlNTttl 

4135 £ IFFGC2 , C^""lTKENC"l :G0T 
04140 

4136 C-O1:OGTO4130 
4140 PRlNTttl, FQC3 N C5rPRlNTttl 

hV^ 3 IFFTK3 p CD— 1THEN4150 
4^146 C-C+l ■ GOTQ4140 

4is0 closei : print *chou»ne:ok » 

:FORI-11Q200:WEXT 
41 60 GGTO4S00 

4S00 PRINTnCLR.BPClE.RUEON: 
LOAD KUSICCRUSGFF^awNBV' 
4530 lNPUT'T ILENftrtE" ; FS ; IFFS 
- J ' 1, THEN4B00 
H540 FS-LEFTSCF* , 1G) 
4S50 PRINT'TDGlilNElTAPE OR DI 
SK :TynD7"j 

4SG0 6ETAS; IFA5<> "T"ANDA5<> 
O"THEN4S60 

4570 1FAS- J 'T"THEN45B0 
45B0 OPENl t 6 , H , F$+ " 1 R" = C-l s G 
OTO4B00 

4590 OPENl p l ^.FE^C-l 
4E00 iNPUTttl^Otl.CD^NPUT*! 

c,TCl C) 

4e05 IFFGapO — 1THENC-1 = G0T 
□4B10 

4EEE C-C^l ; GOIOM600 
4G10 INPUTltl i F0C2 1 CDLlNPUTttl 

ST C £ C !^ 

4615 lFFDC2 n C3*-lTHENC-l : GOT 
□4EE0 

4616 C-C+l :GDTO4B10 
4620 INPUT*!. FQCa.Oi INPUTttl 
S STC3,CD 

4G25 1FFGC3,CD — 1THEN4G30 
49 EB C-C+l :GOTQ4G£0 
4630 CL0SEl:FRlNT"tBGWN2:0X" 
■ FQRl-lTO200:NEXT:N-C:C-0 
HG40 60T04B0G 

4B00 PRINT'TCLR, WHITE, SPC15, 
RUSONDnUSlC COnPGEERCRUSaFF] 
" - GGTQ400 

4900 PRlNT"tHGnE , DGWNE , RIGHT 
17]EXIT nODE' 3 -. RETURN 
5000 GUSUB5010: GOTGS050 
E010 PR I NT M LCLRD A B C D E F 
GHlJKLnNO" 
E020 PRINT "1 E34567G9 

10 11 12 13 14 15 1 ' 
E030 FR INT "CDGUNE: WHICH UOIC 

E7 C1-3D " 

S040 GETAS: I FAS<> "1 "ANDASO " 
2"ANDA£<> "3"THENS040 
5045 ftZ-U ALC AS RETURN 
S050 PRINT"[10CUN4DENTER ATTA 
CK RATE (A-OD " 
^RH (= FT fl5=lFflS-""THFN5BSa 



49 



S0G5 X-ftSCCAS5-E4;lFX<lORX>l 
STHEN50G0 

5070 IFftE-lTHENAl-X 
5060 lFA2-aTKENA£-X 
5O30 IFAZ-3THENft3*X 
SI 00 GDTO4B00 

S1E0 EDSL3BS010:PR1NT"COG J JN4: 
ENTER DECAY RATE 
SE10 GETftS: IFAS-""THENS210 
5E12 X-A5CC A5J-64 r IFX< 10RX> 1 
S5THENS210 
5E^0 IFA2-1THEND1-X 
5230 IFA2-ETHEND2-X 
EE40 IFA2-3THEND3-X 
S290 GO TO 4 B 00 

S300 GO6UB5010: PRINTS □OWN43 
ENTER SUSTAIN LEUEL <A"0) n 
53E0 GETAE : IFAS^' 1 "TKEN53E0 
E370 X-ASCCftSD-G4: IFX<10RX>1 

S5THENS360 
5330 IFA2-1THEN51-X 
5390 iPflZ-ETHENSB-X 
5400 IFAZ-3THENS3-X 
E410 GOTO4600 

S450 GG5UE5010 : PR I NT ,s C D0WN4: 
ENTER RELEASE RATE CA-a>" 
9510 GETA5: I FAS- " "THEN5510 
5623 X-A9CCA90-64; IFX<10RX>I 
S5THEN55E0 
5530 IFA2-1THENS1-X 
5540 IFA2-ETHENSE-X 
9550 IFAZ-3THENS3-X 
55G0 GCIG4B00 

SG00 PRINT"CCLR 1 5PC13,RU5GN: 
TEF1P0 C SPEED >LRU5DFF1" 
BG20 PRlNT"CDOli;N:J ; UERY BL 
QW " 3 PRINT'* I : 6RQAD" : PRINT h 'H 
: SLQW^ ; PRINT "G : QUITE SLG 

Id 

EE30 PRINT "F : MODERATELY 5L 
0U ,3 :PRINT 3> E : MODERATE SPEED 
"s PRINTED ; QUITE FAST" 
-=540 PRINTS ■ nERRY AND FAS 
T' h ; PRINTER 1 FAST ; PR I NT M A : 

UERY FAST" 
EEE0 GETflS: IF^- ,1M THENS5S0 
5S70 A-ABCCAS3-G4: IFA<1GRP>1 
0THEN5GG0 

ESH3 T?-n:GOTG4e00 
G000 El-1 ; GGTOG040 
6010 BETAS: IFAa<>"C DOWN: "AND 
ASOCHRSC13DTHEN6010 
E02C IFAS-CHRatl3?THEN5E00 
G030 EI-EI + Ij IFEWTHENE1-1 
E040 I FE1 -1 THENPR INT " CHCME , □ 
0WN3 > RIGKT 1 RUSGN^FREQ, DI9PL 
AYCRUSOFFV' 1 : ECTCGI0S 
S0S0 I FE 1 -ETHENPR I NT" C HOtlE , D 
0UN4 a RIGHT .RU50N1CHANGE ATTA 

CKCRUEGFF] " ; GQTGE110 
E0G0 IFE1™3THENPRI NT M C HOflE , Q 

□uns,rie^t s rusqn:chanee deca 

Yt RUSDFF1 11 : GQTOS120 
G070 IFEl-4THENPRINT , THGrtE 1 D 

oung p r i ght , r u b g n 3 change susa 
tin:rusoff:' > : goto6130 

60BO lFEl-5THENPRINT 1, CH0nE 1 D 
EUN7 ) HIGHT i RUS0N:CHAN6E RELE 
ASECRUSGFFD '^GCJTO6140 
E033 IFE1"6TKENPRINT "CHQME., 0 
QlilNB, RIGHTj RUSONDCMANGE TENF 
□ LR-J5GFF]":GOTDE1S0 
G100 pRI NI " CHOnE , GOlilNB , RIGHT 
3 CHANGE TEnPO" : GOTQ5010 
SI 10 PR I NT " I HOflE a DO WN3 , R iGHT 
.RU90FF3FRED. Dl SPLAY ^ GO'05 
010 

6120 PR INT "LHOnE,O0LiJN4, RIGHT 
^CHANGE ATTACK" j 6OTDS010 
5130 PRINT-C HDn£ L GDWNE, RIGHT 
: CHANGE DECAY": GOTO 60 10 
E1^0 PRINT "'[iHQflEp DDLUN6 .RIGHT 
] CHANGE SU9ATIN^GOTDG010 
E1SB PRlNT"CHQME.DOtfJN7. RIGHT 



SB 



EC 
79 

2A 
53 
SB 

5C 
SA 

32 



4B 



44 



7G 



7F 



AS 



SF 
B7 



5E 
S3 
E3 



E7 
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LISTINGS 



53 
OB 

13 

2C 



55 

02 

B7 

84 

C3 

£4 

30- 

63 

77 

07 

44 

04 

3F 

57 

36 

43 

4E 



3 CHANGE RELEASE" :GOTO501 0 
6500 CINElGarO20, 5000, 5150 53 
00, 54S0 p 5500 

9000 DATA33, 121 ,0,200,3,76,2 
41, 132, 501 ,44.340,3,76,67. 19 
3,33, 115, 0 

3005 0^162,6,351,76,133 34 
0,6, 303, 16 , 248 , 76, 67 , 133, 139 
, 10, 170, 163,55 
3310 DATA1S3, 133,351 , 153 BS 

133,133,352, 33, 50, 133,73,0, 1 
32, 103, 251 , 0, 32 

9015 0ATA55, 193,201, 1,144 4 

201,4,144,3,76,72,133,202,14 
2 114 15*} 3B 

3020 £^7033,55,133,10,10,10, 

10, 141. 123, 133, 173, 120, 133,4 

1 , 15, 13, 133, 133 

3025 DATA14L , 120, 133 96 33 5 

5,133,141,153,133,173,130,13 

3, 41 ,240, 13, 123, 133 

3030 DATA141, 130,133,35,32,5 

5,133, 10,10,10,10,141,123,13 

3, 173, 131, 133,41 

9035 DATA 15 ,13, 133 , 133, 141 1 

21 , 133 ,36,33,55,133,141, 123, 

133, 173,. 131 , 133,41 

□040 DATA240, 13,123, 133,141 , 

L 31 , 133, 5S, 32, 115, 0, 153, 3, 23 
1 , 103, 133,24Q,6 

30*15 □ATA202,16,243,76 ) 67 13 
3,324, 1,340,6,32,115,0,76,13 
5, 132, 33,44 
-3050 DATA133, 193, IS, 144 3 75 
,72, 133,142,117,133, 140,116, 
133, 152, 1, 163, 107 
3055 5ATA133, 141, 113, 133 36 
33,44,133,143,115,133,140 11 
6,133,35,33,55, 133 
3060 DATA141,132,133,3S,153 
0,153,24,157,0,212,202,16,25 
G, 163,0, 141, 115 
3055 DPT0133,141,HS.133,76 
115,0,173,115,133,200,5,173, 
115, 133,340, 37, 174 
3070 DATA114, 133,163,111,193 
- 133,251,163,212, 133,352, 160 
,6,165,115,133,145,251 
3075 0070135.16,246,150 4 17 
3 , 113 , 133, 3 , 1 , 145 , 251 , 173 , 12 
2, 193, 141 ,34,312 
3060 DATR95, 155, 132,203, 3. 13 
6, 123, 155, 152,76, 121,0, 32,15 
5, 173,32,247, 153 
9085 DATA! GG, 20, 1G4,2L , 35, 3P 
,44,133,152,305,11,324,15,17 
6, 7, 136,36, 162 
3090 £07011,76,55,164,163,14 
,205.343,36,65,59, 63, 33, B7, 7 
0,75,67,53 

3035 DAT0132, 73, 192, 34, 192, 1 
12 , 192 , 134 ,192,153,192,303,1 
32,313, 192.220,192,78 
9L00 DAIA00, 33, 34, 125,64,32, 
15, 0,7, 14, 0,0,0, 0,0, 0,0, 0,0, 

0 



X EE i res 




PRDSRAN: BASIC LOADER 



ES 
E4 

40 



04 



13 HI-" 2:37 = 3 ■ i^S-H^SSD 

11 FFflNTCHESC 147') 

13 PDKE53333 J 0:VGKE532B1,0;PR 

ENT m CYELL01 S ),C:LR 1 R16HT113FX-EO 
I ICS Ul .1* 

13 PRlNT"CRED,RI6Htll3— 



3D 14 P R I NT " I DOWN , CY AN , 5 P C43 UH 1 T 

TIM BV AFCSUE r JDC* LYNCH 11 
S3 15 PS I N'T": DOWN, PURPLE SPC6JEE 
SIGN EV rfIKE 'FAX* ELSE"™ 

16 PE?INT'T2aUN,Ei:CC3CCPYRlEK 
T IS5B DI5ITAL D EU EL 0 F!"l E!VT 5 ,J 

17 PR INI "[DOWNS IN CONJUNCT ID 
N WITH VOUR CQnriCDORE 33CSRE C 
N , EGUN33" 

32 KEA0QQ0E3 

33 L2-A6c:HI5KTStCCDEE ^>uq 
t IFL3> 9T«ENLe-LE-7 

34 HB-A3CC LEFTS C CODES, 1 
IFHE> 9TKENHB"4HB-7 

35 PRINTSPCC53"HCAD1WQ nEPtORV 
ELOCK . . , " jnl;PKlwTCHE£i;iH5 5 

35 P CKE m , H E * lE + LB:rii- r,,1 +l- If 
ni<M=TKEN« 
37 5V665135 
3a : 

33 J : LEE ALLAN - 13. EE. 

S3 i : i : ; : j 

40 : 

41 DATA 1C, 72,9F,EA, EA Eft EA 
A3, 40 > BD.EA,3=,ES B" G9 ' 
43 DATA 05,90,55,03^3,33,20, 
C3,FF,A9, IB, SO, IB, 00, A3 20 

43 DATA BC, 54. BF, S3, 20,00,90 
31,3^^9^9,30, 15, D0,ft-3 0£ 

44 Data bd, 23,00, as, be, 90,33, 

D0. A3, A3, EC, 93, SI , 30, TP, 03 

45 DATA CA,D0,F7, AS, 00,^3,93, 
BE, FE, Bt ,FC, AC,e5,Bl,F9,03 
4£ DATA FF, F0 , 39, 20 , D3 FF ™ 
D0.F4, 66, FC, 40, 43,30,32 Be""' 
47 DATA 97,20, IE EE 30 AE a " 
23 3 75,9E,E0 s 73,B3,3S,CE j ar^ : 
4B DATA AD, 54, SF, 00 97 ^3 

U -B DATA 62,13,69,40,90,00,73, 
A3, 07, 83, OA, OA, 0A 0A ft« flg 

50 DATA GO, 33, 7D, 73, 9c, 31 Bl 
6E, ES,E0,10, D0, F4,A2,B3 ft0 ' 

51 CAT." 05, 13,32, F2,FP,A3 03 

eD,EE,e2,A3,00,Aa,ce r BD,3: 

53 DATA Si , 30 , FA , 90 , =2, EE 90 
EB 1 F0,00 i 30 T Fe i AS,0C l A0.07 ' 
K? 317 A lB,20,F0,FF,ft2,05,ED 
31 ,31 ,20, FA, 60, 20, E5, 02, 33 
34 DATA E0.0F,30,F3, A3,0F ,A0 
BE, 1S,EQ, F0 1 FF,ftD,C7,e3,20 
55 DATA FA ,90 , 40, E5, B0, AO 30 
BL , 30, 03, FF P AO, 2F , 81 , 20 , DE 
5E DATA FF,A9,1D,30 03 FF 20 
D3,FF,60,4B,4A,4A,4A,4A 1 29 
57 DATA CF,8D,2D,9l, 5S,E=.0F 
BD,3E,ei,AC,2D,B!,B9,lD,ei 
5E DATA BD, 30 , SI , ftiC , 2E Bl "13 
ID, 91 ,eD,2F,3l,B0;30,3i p 32 " 
59 DflTft 33,34,35,35,37 39 3 £5 
41, 42, 43 ,44,45,43,0c, 00' 30 
SC GPTA 33, 03, 00,03,00,00,00, 
00, 03, 00, 00. 00, 00 , QQ , 00 , 00 
31 DATA 00,20,20,^2, 30, A0,00 
BO , 45 , 05 , 30 , ftA , Bl p 0A , 0A , 0A 

52 DATA 0^,39,37, 91, 30,43, 05 
30, AA,B1,S3,0F, 13, B7, Bl ,9D 
63 DATA B7,ei,E9,E8,E6,E3,CB, 
C3,22,D0 t OC, A2,00, A0,0B,ED 
E4 DATA E?,B5,30,AA,Sl,0A,0A, 
eA,0A,33,BF,Bl,ED, 59,09, 30 
85 EftTA A A , 31 , 33 0F 19 E^ 

as.Dr.ei^e.EB.Ea^E^a.ca 3 

SB DATA 07, D0 , DC, AD, C7 S3 0A 
0ft,2A,3A,^A,fta,00 S9 B7 Si 
67 DATA 5C,7D,79,Ea,C9,C0,10 
D0,F«, 50,30,55,61, F0,01 £s 
99 CAT A 23, 0F, 13, 53, 03, 60 30 
FS. i: , 15,67,91, 1F,09,2F 40 
59 DATA 41,61, 19, IF, 01 , FE AE 
70, 32 , ED , 71 , 32 1 BD, 5C, BA ED 

70 OATA SF.EB, 18,59, 05,50,50, 
SA, 3D, AD, S3, IS, BS, 00,60 5E 

71 DATA 9A,30.E4,FF C9 w F0 

43,O5,GA,F0,73,C3,9P t rg,EE 



E4 



EF 



00 
ES 

CF 

E7 



9E 

FC 
10 
f=F 

IE 
33 

E0 

07 

33 

43 

B0 

35 

30 

05 

33 

45 

HE 
Fl 
3D 
A7 
BD 
F3 
CS 
07 
E0 
EA 
33 
03 
03 
FC 
IF 
34 
22 
36 
64 
03 



89 
IE 
34 
04 
63 

:s 

2E 
44 
07 

El 

E7 

49 
4G 
62 
3S 
91 
3£ 
6F 
FE 
5F 
■ A3 

as 

98 

62 

31 

09 

F9 

FA 

35 

ED 

9ft 

73 

A5 

IB 

73 

E0 

90 

79 

5F 

IS 

ZF 

as 

96 
F6 



79 DATA C3 ( 9O,F0,57,C3, B7, F? 
47>0lJ, P.r, ^-,30 1 Ce i 5F,F2,4S? 

73 DATA C9, 11 ,F0, 53, CS, 10, FQ, 
5F, 112,31^0.66,03,30^0, 51 

74 DATA 03,00^0,31,09,23^0 
1E,C5,EO,F0.20,O9,65,F0,3S 

78 DATA 09,59, F0, 33,09, 6A,FC 
34,C9,eB,F0,2£,C3,5:,F0,3D 

76 DATA 40, C3, S3 ,40, EE.9F 40 
56,63,40, 15,67,40, AB,B3, 40 

77 DATA OS ,9ft, 40, E9, S3 , 50 , 30 
43,9A,4C,CE,9l ,30,4C,BA,4O 
7B DATA 05 , 61 , 9D, BD, 4C C3 
53,^0, SC,BD,4C, 13,80, ^C,E7" 

79 DATA EC, 40, E5 ,93, 46, 3D, S3, 
4C,EI,63,4C,73,B3,40,eF,SF 
S3 C^Tft 0D s 3E,45,5E„SG h 7E 36 
3E , AB, HE , C6 , DE, E5 , FE , 0G , IE 

91 DATA 26, 4E, £5, BE, 7B,9E, 95, 
AE s EB,CE,rJE, EE,F6,0E, 15,70 
BE CATft 70,70,70,70,73,70,73, 

70,70, 70,70,70,70,70,70,80 
B3 DATA 80,50,30,90,93,33,90 
30 , 90, 30., 50 , 30 , 90, 03, 0^02" ' 
■■'! 3 '"' J' A CD : t 00 , C3 , Jo' ^"20 
00 1 00 , 00, 01 , 0L , 01 00 00 00 ' 
95 DATA 00 , G0 , 00 , 03, 00, 00 0E 
00,00,01 ,01 , A3, 00, DD, 20, 83 " 
95 DATA F0,0S,E3,E0 1 3 D0 ^5 
4C, CS 1 Si , 46, AE, 70 1 B2, ED f" ' 
S7 DATA B3,AB,ED,0F 93 ftt''P 
20,F0,FF,E9,2O, D2,FF,4C Cs""' 
Be DATA 31,05,05,03,^,00,03, 
11,12, IS, 16, 13,1a, ID, IE, 21 
93 DATA 23, 07,09, 0E,0C,0F IB 
13, 14, 17, IS, IB, 1C, IF, 20,09 

30 DATA OB, 0B 1 09, BB, 09, 08 , £□ , 
OS, 0B, 0B , 09, 0S, 05 , SB , 0B , 00 ' 

31 DATA 0O,0C, DC, 00 30 0C 0C 
00, 00 ,30, 00, 0C, 00, 3C, 3^ ,32" 
92 DATA 33,34-, 35. 3E, 37 ^39 33 
41 ,43, 43, 44,45, 4S.AE, 70,92 ' 
53 DATA C5, 01 , P0, 0u f cs 33 ng 

03,lB,59,10,gD,70,6E 40 >"e" ' 

34 DATA 9l k AD,70 a S3,O9 10 *3 
D6, IS, 59, BE, BO, 7^,82,42,08 ' 
95 DATA 61, EE, 70, 93, AD, 70,86 
C3, IE, DO, F3,ft6, 33,93 70 *3 

35 DATA 43,09,91^0,70 9^ 

10, 30, £4^0,73,96,38,63 OF " 
37 DATA 80,70,83,40,06,81 ,03 
73, 93, AD ,, 70 , S3 , CS, FF, DO CE 
9E DATA A3 , 1C, 90, 70 , B3" 1 'T " 
31 , EE, OS, 93, AD,CB,937c3,"ie~ ' 
S3 DAT.fi DO , 09 , AS , 00 , ED 09 S3 
50, CE.CS, S3, AD, OB, E^'cbTf^'" ' 

100 DATA D0,F5,A6,CP, a SD'o6 S3 
,5O,2a,AD ( 6A,03,4S,C0,6D,3A 

101 DATA 02,40,66,81,60,00 03 
,00,00,A9,05,BD,B5,02,S3 0=^ 
103 DATA A3, 1A, 1B,30, F0 FF =3 
,O0.SD,A6,B4,20, D3,FF,E3 60 

103 DATA 07,D0.F5, AD,5C,SA, 3D 
, FO , 7F , AD, 50, SA , 8D, Fl , 7F 

104 DATA £E,8A,6E, F3,7F A^F 
y 80, ID, D0, AS, 23, 90,50, DA A9 

105 DATA AD, SD, 5D, 6A, AS, Cl'"eD 
, 5E,BA r fi5,O3,BD,BS,03, 

108 DATA BD, EC , 84 , SC , ED ^4 

, 30 , SD , Bp 1 54 , 30 . 39 , 54 , 22, 34 
107 DATA FF.F3,F9,ftE,00,DD 3D 

,B3,F3,GS, Ee,EC, 10, D0 F8 ^ 
IBS DATA IB ,84, AC, BF, 94 , 8E EC 

, 64 , FE, BF , 64, AO, 3F , 64 , 03^2=^" 
I0S DATA 00,09,20,36,94,92754 

, FP, FC, FS.CS, 14 ,P O.DD.cV 00" ' 
11G DATA FB, 03,40, 45,34 AD ^0 

, B4 , 20 1 AA , Si , CA , 0ft, OA, OA, ED 

111 DATA SF, 94 , AD, ED, 94, 33 SA 
, 21 , 26, OF, 00, EF, 54, AS, AD, FG 

112 DATA 7F,3E,SC,BA,AD,F1 FF 
,SC,5D,EA, AD,F3.7F,aO,SE,8A 

113 DATA A9 , FE, BO 1 IE , D0 AD 73 
,66^0,03^9,03,93,73,89,50 

114 DATA 38, 3A,0A,0A,0A, A8,4C 
,SF,a0, A3, 3F,A0,23,18,20,F0 

115 DATA FF, AD, EC, 94, 20, D2 FF 
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, AD , BO , 04 , EC , 02 , FF , 63 , 45 , 45 
AE 11B DATA 4E, 45, 43, 54, 23, 22, 4E 

, 41 , 4E p 4B , 20 k 20 , 30 , 30 , 23 , 03 
34 117 OATA AS , 03 ,flD, SS ,05,4b, J A3 

, bs , 90 ,se , 02, as , he, bo, sc, sa 

A7 IIS DATA AS,00,9D,FF,03, AD, 10 

p D3 . 29, FE , BD ,5E, 8A, AD , ID ,D3 
53 IIB DATA 5S,FE.ED,1D,D0, A3,C5 

,e3,5D,BA, AD, 15 ,00,09, 01, , SD 
F4 122 DATA 1=., DO , AD , 17, 99, 25, 10 

, DS , OB , A9 , 06 , ED , 88 , 03 , 4 2 , 35 
21 151 DATA 65, A3, 04,90, EE, 05,30 

,E4,FF,F0,E7,CS, 1D,D0,3D, AS 
El 155 DATA 01,BD,FF,03, A3,E5.9D 

, 53 , 9A ,4C, F5 , 64 , CS , SD , D0 , ED 
F4 139 DATA A3 h 00 , ED , FF h 03 . A9 , 4 E 

, 9D , 5C , BA , 45 p F2, B4 , C9 I, 00 , F0 
73 124 DATA 14, CS, 58, D0, 05, £3,43 

, D~, 4C,F5,94, CS S 5A,O0,B3, 50 
34 125 DATA 4C , BA k 4C , F2 , 94 , AD , 38 

, EE , DO , 09 , AS , 11,S0,FE,B5,4C 
57 12E DATA £7 . B5 , A3 , 13 . 3D , FE , B5 

, 25 , 5D , B5 , 4C , CO , B5 „ AD , FF , O 3 
£3 127 DATA 99 , 03 , AB , E9 , BB , 95 , BD 

. S7 , B5 , E9 , HE , E6 , BD , 99 , E5 , S3 
F2 1E3 DATA 30, 96 ,80,00, EE, B5 , EA 

, EE, SD , AS , 2S, BS , BD , 95, BD, AS 
£A 133 DATA BS , A2 , 03 , A3 , 53 , 3D , 3D 

, BE , DA, 10 , FA , AS, OO , BD , 15 , 8E 
73 190 DATA' 43, FD, BE, AC, 15,93, S3 

, 30, 40 , BD ,5C, 9 A , AD , EE, 63 , ED 
33 131 DATA 53 , 9A , AD , 10 , D3 , 22 , FE 

, l9,30,40,e3 k 5E,EA,2O,E4, FF 
C4 133 DATA F0, El , CS ,3D, DO, 01 , S3 

, D3, 14 , DO , 30, A3 , 15 , 35 , 33, 00 
31 133 DATA DO , 0E , A3 , 3E , -3 , 13 , 9E 

,SS P S3, 33,43, FD,E5, A3, IS, S3 
P.E 134 DATA AS, 33 , S3 ,83, BS, CE , IE 

, 65, 4C P FE. 9S, A2 , SO b DO, IE, EE 
73 135 DATA FC , 3E , E5 . F2 , 37 , D2 , FE 

, 42, 93, 65 , AC , 15, BE , S3 ,3C , 35 
33 135 DATA EE , 15 , 95 , AD , 15 , 85 , 33 

, 23 , 33 , 03, CE , 15 ,8S , A2, 15, AO 
OS 137 DATA 1 A , 13 , 30 , F0 , FF „ A3 , SO 1 

, 33, 93 , EE , 30 , 35 , FF , EE , EC , 03 
EE 133 EATA DO , F5 , 4C p S3 , 35 , 00 P 41 

43 43 44 45 HE , 47 , 4E , 43 , 4A 
-5 139 "DATA "43743743 , a -E , 4F , 30 , 51 

33 53 54 S3, 56 , E7 ,58.53, 5A 
BO 142 1 D^TA 33731. 93, 33, 34,33,35 

27 23 33 31 52,24,25,25,37 
33 I^i'dATA 53, 55 3A , 33, 33, 23 , 2F 

" 3F, 2 A , 53 , 33, 50 , 32 , E5 , EE , F5 
33 143 DATA F3 , 37, 0F, 17 , IF, 37 p 2F 

37 3F 47 43 SS , EE , EE , 53 , 79 
08 143 '=ATa' 7e7ss7sE , SS , EE, AS , AE 

, 43 , SE , 5E , EE , 55 , 75 , 75 ,85 , BE 
55 144 EATA; 95, 3E , A5, AS , 02, 00, 00 

, 00, 00 ,00, 03, OB, 00 , 00, 00, 00 
72: 145 DATA .33 , 00, 00, 00, 00, 00, 00 
, 00 , 00 , 00 , 00 , 00 , 00 p 00, 35 ,00 

23 145 DATA 00,00,00,01,01 ,01,31 
, 01,01 . 01, 01, 01, 55, BE, 2E, 23 

E4 147 DATA 2E , 2E , 5E , 53 , 33 , 2E , 2E 
, B£ p 23, 2E, EE, EE, 55, 25, 2E.5E 

24 143 EATA 07 , 1A , 07 , 5A , 42 , S7 , 85 
, BS , B6, CO , 74 , BF , 91 , BE , 55 , S3 

EF 149 DATA AD , E8 , 33 , A3, 33,99 . FO 

, 09 , 33 , 35 , E3 , 22 , A3, FF, IE, EE 
E7 150 DATA O I , 90 , ES , 85 , A= . 2S , 33 

, 99, 9A, BE, FB, EE, IB, 53,40,85 
E3 151 DATA Ft, AD , FF , 03 , F2 , 10 ,ft5 

, FE, IE, S5, 1A, E5j F3 , A5 r FD , 59 
55 152 ' DATA 02 , 53 , ~Z , 43 , 03 , 97 , ."» = 

,FB, IB k 5S , 07 s BS , FE, 43, 3D, 93 
53 153 'DATA A0 ,3E , E9 . 9C, SS, 5S.3F 

, S 1 , FE , 99 , 10, FE, 39, EE, 25,22 
3D 154 DATA £13,04,30,39,02,60, A3 

, OF , A0 P 1A, 18, 50, F0 , FF , A3, 05 
IS 155 "DATA 83, BE, 03, A2, 02, 3D, 35 

, 04 , 5C, 32 , FF , ES , 50 . 0? , DC , FS 
87 155 DATA 20 , 30 , 34 , A3 , FF , 03 , F3 

,05, A3 p 33.43, 3F, 97, AS, CO, l£ 
31 157 DATA £D,74,9B S A2, 10.23,33 

, BA,SS,FE, 1E,63,4B,93 P FC,AD 
0F 153 EATA C7 , E3 , OA , 0A , 3A , 0A , A A 
, AG , 00 , 3D , 70 p 73 . 91 , FB , E8 , CS 

:::: i3-a eata co , ©f , D0 , fe , si , fb, 53 



,CE,3S P 97 P AD,SS,B7,F0,31,E0 
33 150 DATA A3 p 09 p ED , 95 , 97 , EE , 33 

,B7,AD 1 B3,B7,C3 J OB|DO|05,AE 
5A 151 DATA 00 , BD , 8C , 87 k AA , BD , BB 

, B7 h 9D, 27, 00,50,00, 00, 05, OE 
12 1B5 EATA CC, 01, DC, 32, 06, 04.78 

, A □ , EB , B7 . 9D , 1 4 h 03 , A D , EC , 57 
FB 153 DATA BD , 15 , 03 , A2 , 02 , 5E , 0E 

, 03 , EE , 8E , 1 A , D0 , A9 , 00 , ED , 12 
17 J.E4 DATA DO , AO , 1 1 , EO , 25 , 7F , 93 

, 11 ,32,53, 52, ^3, 97, AS ,01, 92 
FE 765 DATA IS , D0 . 9D , 1 A , D0 , £5 , 7B 

,BB,AD,7E.R=, -3 : 23 ,32, =3, A3 
B2 156 DATA 0Q,9D,7B,BB, AA,BB,73 

, BB , BD , L2,D0,BE,7E P 99,BD,E3 
43 1S7 DATA S7 , ED , 7B , SB . SO , EA , S7 

. 78 , 20 , 43 , SB ,EE, 4C k 31 , EA , A3 
FA 1EB DATA IF, BD, 11 , E0 , AE, IB, SD 

,18,03^3,06,80,13,03,23,22 
3B 163 DATA 9B,20, 1B,99,E3, AS, 19 

,63,11,00,20,57,67,20,06,73 
B3 173 DATA 50 P AD,41,8A,F0,0B, A9 

P 00,BD,41,9A,43,0B,8A P AD,42 
DB 171 DATA £A ,F0, OB , A3 ,00 , BD , 43 

, SA, 4CiD6,99,60,ADj 1A , 83, F£ 
L7 172 DATA 1 L , AD , 13 , 89 , 8D , 7C , BS 

, AD , 16, BS, 90 p 17 ,83, AS, 03 .ED 
39 173 DATA LA t SS , 60 , AD , 1 1 , DO , 23 
p F0 s eD,7C,SB,BD, ll,D3,Ba,FF 

E9 174 DATA 9F , AD , 17 , 83 , BD , 19 . D3 

,A3,CS,90, 15, DO, AD , EC f EA , 9D 
El 175 DATA 00, D0, AD , 5D , BA , BD , 01 

, DO , AD , SE , SA . BD , 10 ,00,20,11 
B4 175 DATA 9B , S3 , 30 , BE , FE , EF , OS 

,*43, B7 , 86, 99, 02 , 07 h A3 ,03, ED 
35 177 DATA A9, OE, 3D , DO ,0A a BD r FS 

, 0E , 3D , 20 , 0 B , E B , E O , 00 , DO , EF 
E7 17B DATA AE , 16 , B3 , 49 , 30 , 8D , 16 

,63, AD, A9,0A, 36, £9,01,33, FF 
BA 173 DATA DO, 03, AS . 32 , BD , 71 , 9B 

, 50 , A2 , 00 , BD , AS , DA . BD , DC , 3S 
BE ISO DATA ED,Fa,0A,9D.50 h 07,ES 

, £0 , D0 , DO , EF , AD , 19 ,B9 ,49 ,33 
OS 1B1 DATA 30,18,99, AD, AB, 35,36 

, E3 ,3UC3 . FF , D0 , 32 , AS , 33 , 9D 
EA 185 DATA 74 , SB , S3 , A5 , 30 , SD , DO 

,06,93^6, OA, BO .23, 07, SC. FB 
AB IBS DATA OA , E9,E0, DO, DO ,EF, AD 

, 18,29,45,30,90, IB , 85 , A3 , AB 
Fl 1B4 DATA 3A,SC, 7H, BE, EO , A3 , 30 

, BD, 00, 3A , 3D , AB , 06, ED, 23, 0B 
35 135 DATA SD, FB , 06 , EB ,E0 t D3 , D0 

, EF, AD, 18, S3, 49, 30, 63, 18,83 
FC IBS DATA AD , AB, 06, BD, 74, BE, 50 

, 18 , IS , 07 , OO , AD , 1A , 83 , FO , 01 
15 197 DATA 50 , AO , C5 , B3 , DB , 3 1 ,60 

, AD, C6, 83,00,03, 4C,CA, 83, 4C 
A0 1 EE DATA B9 , 93 . AS , 01 , BD , 36 , SB 

,EE,1S,B3, AD, 19. S3, CS, 08, 03 
7S 169 DATA 30, 29 , 07 , 8D , 13 , 69 , A3 

, 30 ,8D ,CS , 93, CE, EBj B3 , A3, BB 
±A 130 DATA e3,CS,FF,D0,05, A9,32 

, 6D , BS , 93 ,EA , AD, IB, 69, 2S, 10 
IE 131 DATA F0, OS ,33,70,92, EE, 45 

, BA,4C, 71 , BS, 20 k AB ,89 . EE , 43 
31 135 DATA BA , EE , 1 A , 99 , 60 , A3 , E3 

, 8D , B9 ,83 ,CE, 13 , 99 , AD, IS, 89 
BB 133 DATA C3 ,FF, 00 a 33 , 25 , 07 , 9D 

, 19,69, AB, 30 k BO, C5, 63, EE, 69 
EC 1S4 DATA 83^0,69,63^3,33,30 

,05,AS,00,BO,BB,a3,EA , AD, IB 
58 195 DATA B9 , 29, 10, FO , 39, 23, D3 

, 59 , EE , 41 , BA ,HC, 71 , B3 , 23 , F5 
CS 19E DATA 89, EE, 41^.55.^,83 

p 63 , 00 , AD , B9 , 63 ,33 ,00 , DO , 07 
3F 1S7 DATA 20,32„B3,EE h CE,33,E0 

, 4C , 35 f 99 , AD , 5B , BB , 69 , Ol , DO 
55 198 DATA 37 , 20 , 75 , 89 , EE , C5 , B3 

,B0,4C,7S,89, EA, AD, BB, 63 , A2 
37 159 DATA 23, 20 , 53 , 6A ,86 , FE , 86 

, IB , 63 , 43 ,SS , FC, AE, OB , BD, 03 
AD 203 DATA 6 A , AD , 17 , BS , 23 , 13 , F3 

p 05 , AS , OA , 8D , 33 . 8A , A3 , E7 , B 1 
2C 201 DATA F0 , 99, AB, OA, 68, 10, FB 

, EO,EA, AD, BB, 83, 1E,6S,C7,C5 
42 202 DATA 33 , 33 ,03,3S, E3, 33 , A2 
1 2a i 20 ! SS,BA 1 85,FB,a4 1 FC,3B 
_ 



BB 203 DATA 18 , 59 , 40 , 85 , Ft p A3 , 07 

,BD,3C,6A,A0, 17, 63, 23, 13, FO 
FT- 534 DATA 25 , A3 , 3E , BD , 33 , 9 A , PO 

.27,91^9,99,00.07,96, 10 . FS 
E7 205 DATA 53,30,00, AS. 00, 90, 55 

, 93, EE, CS, 93, 60, A9 , 31 ,80, C5 
EE 206 DATA 93, EE, 55,93,60, 49, 79 

,AS,D6, 19, O0, 30, 06, 75, C1 T 79 
BC 237 DATA A3 P FO, 90, 1A, D0, A9 , 01 

,90,06,05^9, 16,30, 11.D3, AB 
EC 209 DATA 31,90.14,03, AB, EA,BD 

k lS,33,A9,03,BD, FE.03, AB,34 
76 209 DATA 90, SS, 02, A9,31,8D,27 

,00, AS, 1B,BD,1S,D0,A3,30,BD 
EC 210 DATA IS, DO, AS,CB,3D, 16,DD 

, 59 , 60 . 6E , D7 , 6A , BD , DB , B A , AS 

54 211 OAT A 00,9D,LE,9A 7 aD,D4,BA 
,9D,0S,9A, A0 P 0S,4E, D8,BA,30 

30 212 DATA 13, AD,04,BA, IB, ED,D7 

,SA h aO,D4,9A, AD,D5,BA,6D, D6 
Bl 213 DATA 6A,9D,D5,SA,0E,D7,BA 

, 2E , 05 , 6 A , B9 p D3 , OF , AE , D4 , B A 
AA 314 DATA AC , DS p 9 A , 60 , 19,31,23 

, 03 , 33 , A3 , 0F, A0 , 1A P IB, 20, F0 
C3 £15 DATA FF , A3, 35, 3D , BS, 02 , A2 

p 00 , BO, SS, 84, 23 , D9, FF , EB , E3 
SE 216 DATA 07 , 00, FE, AS, 02, SD , BS 

, 02, EE, 73, 93, 30, E3, 63, S3, HE 
09 217 DATA 10 , HQ , 33 , 9A , SE , FE . 99 

, IS , BS , 4B , BE , FC , AD , C7 , 63 , AO 
4S 216 DATA 00 , B 1 , FS , 99 , 31 , 91 , 59 

,C0, 10, D0 r F6,4C,SD,B3, A2,0E 
47 219 DATA BD , 64 , 96 , 9D , 32 , D0 , CA 

, 10, F7, A9,FF T HD, lS t D0,AE H O7 

55 253 EATA A3 , 3E , 3D , F9 , 37 , 9D , FS 
,0B,SD,37 1 D0,CA P D3,F2 1 A3,0D 

70 521 DATA 90^9,07,80^8,08^8 
,FE,9D, ID , DO, 8D r 1C, DO, A3, 36 

24 222 DATA 6D, 25, DO , A3 P 03, 9D , 23 
p D0, A3, 90, BD t 7F, BF i SO, 40, 33 

3B 323 OATA CA, 10 , F7 , BO, 16 , BE, 46 
,BE,7B, BE r AB , BE , DB p BE , 06 , EE 

7S 2B4 OATA 28, EE a CO, 33 , 03, A2, 27 
, ED P S9 , BB, 3D , 83 , DA , SO , A8 , DA 

25 225 DATA SD, 30 , DA .30, FB , DA, 3D 

,20,DB,3O,48,DB,SD,7O,DB,3D 
£1 22S DATA 86 , DB , 3D .53, DB, CA, 10 

, OF, E0, 0O , 03 , OS , 35 , OS, 02, OO 
F3 527 OATA 3B, 3D, OB , 0B „ 0B, 0B, 3B 

, 0B , 0B . 3B , 0B , SB , 30 , 03 , 02 . 05 
5A 23B DATA 05, 02 , 03 , BB, 0B, 3B. SB 

, 33 , 39 , 0B , 3B, OB , 03, BB , 03 , A3 
C7 53S DATA 05 , 3D , 55 , 02 , 50 , 5F , 9A 

,EE.S4,aF, AS,31,BD, 1S P D0, AS 
11 332 DATA 13,20, D2 , FF , A2 , 30 , 3D 

, 61 , BC, 20 , D2 , FF , £S , £0, 0C, DO 
£E 231 DATA F5, AS p BB, BD , 99. 32, AS 

,66,60,30,03^3,43,60,31,00 
31 222 EATA -9,21 , HO , 1- . 3D , PS , 32 

,8D,81,BC, AS, 12, AB,2D,SD,ED 
A7 233 DATA BC, CA , 10 , FA, 20 , BB, 8C 

, 23, £4, FF , A2 , 00 , DO , BE, EC, FO 
02 234 DATA 10 , ES , E0 , 33 , D0 , F5 , CS 

, 14, FB, 53. CS, 00, F3, 3D, 43, 37 
87 233 DATA 8C, AE „S1 ,8C, 3D, ED, B3 

. 20 , BB , BC , AD , Bl , 8C , C3 , 1 3 , F0 
C5 ■ 236 OATA D6.EE,ai,BC,50,Dl,BC 

,4C,07,BC P AC.S1,BC, A3,2D,3S 
44 237 DATA 6D, 95 ,S9 , AS, 2D, SS, BD 

,83,20,86,83, AD, 91 ,SC,Ca, 03 
4E 23B DATA F3, B5,CE,9l,9C,20, CE 

, 6C , 4C , 37 ,8C , A3, 02, BD, 15 , DO 
F4 233 DATA 63 , 00 , 00 . .49 . 49 . 4C , 45 

, 4E , 4 1 , 4D , 45 , 3D k 3E , 42 p 41 . 4E 
K':i 240 EATA 4B k 3D f 3D , 5D , 20 , 20 , 2D 

r 3D , ED , 2 D , 2D , ED , 5D , 20 , 20 , 20 
49 241 DATA 20 , 34 , 43 , 30 , 31 . 3? , 33 

,34,35, 35,37,39,39,41 ,42,43 
CB E45 DATA 44 k 45 , 49 . 47 , 4B , 4B , 4A 

,4B P HC P 4D,4E 1 4F.50.51,5E.53 
05 243 DATA 54, 55, 55, 57 , EB ,S9 k 9ft 

,21,23,24,25,56,27,26,29,28 
E51 244* DATA 2 A , 3 A , 3B , BC , 2E , 3C p 3E 

,3F,3D,5C,E0 S A0.0A, A2 k 02, 19 
73 E45 DATA 23 , F3 p FF p AS?, 00 , BD , BD 

, EC , E0 , 33 , FF , E9 , 63 , 13, DO, F5 
25 245 DATA 53 , A0, 00, D0, 18, 63 , 33 
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50 
£3 
BF 
S3 
0A 
0B 
E4 
53 
13 
E3 

rs 



AE 



F3 
S3 



IE 



62 



3-2 



64 
95 
5B 

eb 

£7 
BE 
II 
DB 
El 



7F 



IF 



BO 

ss 

33 



50 



B7 
03 



as 



IE 

ee 



34 



74 



Fl 
S7 
65 
SC 



,63,03, Do ^0^0,30,00,36 ES 
547 DATA 0B,3D,E0,D0,£0,6D BC 

h^pGBjDpig.ga^B^e ff E9 
£40 qata 00,07,03^5,20,^ ss 

, A3 , 3S , A A , A8 , 20 , 3A , FF , AC , E6 
343 DATA BC,AE,£5,aC p AD,9l SC 
,50,50^^3,30,30,05^,40 
£50 DATA e0 1 97 p 33 l 2£,0Q r «c > 4F 
>41,44, A5,03,BD,53,9O,EB,O5 
551 DATA FF,EB,E0,0C,D0,F5 
, BF ,BB,A3,BB ,AA,AB,50,BA FF 

253 DATA AC,S5,BE,AE,ES BC AD 
, Bl , BC ,20 1 HE,FF l fl3 J 4Q 65 FC 
353 DATA A3, ©3 S3 FB A5 FF A^ 
p 4F, A3 , FB, 20, D8, FF, 40, SO S7 

254 DATA 33 , 3E , EB , 53 1 4 1 ^6 ^5 
, SO , 4S, 41 , 4E , 46 , A£ , 30 p BO , 33 

555 DATA B^SB.D^FF.EB.EB OA 

^0^5,50, bf,8B,as,0b,aa,ab 

E5= DATA EB.Bfl.FF^C.ES.BC.AE 
, £3,30,^0,81 ,SC,20,0D,FF, A3 
E57 OAT A 7E,3S,FC P A9,70,B5 FB 
, A£,7D, A0,73, A3 , FE , 30 OB FF 
£58 DATA 40,60,37, 33,9E p 03 S3 
, 41 , 5S , 45 , 5G, 45, 58, A3, 05, BD 
SS3 DATA B6, 02, AE, 0F, AO, 15 19 
.20 1 F0 p FF,flE,3G l SD l ll l BF 50 
5S0 DATA O3 1 FF,33 I E(3 P 0C 03 FB 
1 EE,73,efi 1 23 s E2 1 B3,BC,10 BF 
ESI DATA EB, 5F, BA, EB, l£ , BF. AS 
1^3,63,16,00^5,30,80,33 30 
EB5 DATA S0 , 05, ~F,E6, EB, BA DB 

* 5B , EF, BB , A3 , 00 , B5j 3F, A3 
££3 DATA 73,85,40^3,70,05 41 

^3, 73,65,45^3,00,35^0^0 
564 DATA ID , BF , BS , FF , 50 E r Bt 
,23,6 , 3,37,4C,55,BF J A3 03 SD 
EB5 DATA 74, BE, AS, 33,80, 75,95 
. G3,40,B5,FC, A3,3a,B5 FE At] 
255 DATA 74,0E,4a,4A 4A 4 A 5^ 
, 3F, AA, BO, 3E, BE, 90 , 79, BE, AD" 
EB? DATA 74,BE,53,3F 1 AA,B0,9E 
, 5E , 80 , 7A ,8E , AE . 75, 95, 4A, 4A 
£53 EATA 4A.4A, 58,35^,30 3E 
,8E, 80,80,95^0,75, BE, S3, 0F 
a&S DATA AA,ED,BE,3E,eE,eo BE 
-AO. 74, BE, 83,76, BE. A0 p 0ffl (B S 
£73 DATA 76,SE,3l,FB,C8.C0,SB 
.□B.FB.AB^B. 13, £-3,EB,S5,FE 
571 EATA A5 , FC , 59 , 30 , 95 , FC E r 
, ^4, BE , EE, 75, BE , AO , 74 , 9E CB 
E75 EATA 33, EB, 30 £0 3^ 3* 
,50,16,33, 33, 1D P £0 J BE J 2E S e 
E7:-i 3" TA 3E,?F EL 5^ EE £ = 

.EE.eE.aa.so.iB.ac^s.tb ,eb ^ 

574 DATA £E,35,EE,£E,2E,EE BE 
,5E, £5, EE, £5,55,^,50, 30,31 
£75 EATA 3E, 33, 34,35,30,37,39 
. 32 , 31 , 35 , 03 , 04 , BE , OS , A3 « 03 

575 DATA A3, EB, B5 , FF, A3 00 nc 
, F5, El, FE, 91, FE, 56, FE, 03 FB 

577 EATA EG , FF , 00, F4 A3 FE 33 
3 1B,FS,BO ( PC 1 F7 1 A3,FF 3 BO 50 
579 DATA FE, BO, 91 , F7, AS FC °^ 
■ 9t,F7.A5 1 FD p BO J SB l F7 i e0 l A3 " ' 
E73 DATA 35 , B5 , 31 , A3 , 01 , AS 0" 
, A3 , 31 , 50 , BA, FF, AD, 61 B^ AE 
£BB DATA 53,SC,AC,E3,BC,30 ?n 

FF, A6, 41 , A4, 48, A3, 3F,EB, 03 
581 DATA FF,3D,03,0D,AC,0E 53 
, 37, FF, 3D, AD, 0E , AS , 37 ES 01 
EB2 DATA 50,45,38,50, 53 4l e ^ 
i 45, £3,41,44, 44, 5£ 00 A9 vif* 
E33 DftTA A5 , 00 , S3 , FC , S6 FB AS 
,00 ( B1, FB,C3, 73.33,05,03 74 
584 DATA 10,3A.EI S F9,53 0F > 9 
h 53, 10, BF, Si , F.B, A5 , FB 16 6«* 
235 DATA 31,35, FB, AS, FC.B3 00 
,BS P FC,CS I 75,D3 P EE,A5 3 FE 03 
580 DATA 45, 00, D5, 03, 00 A£ 03 
pEE, £1,95, SO, 00, 72, ED, El 9^ 
£B7 DATA 8E,00,71,E8,33,F1 ^ 
, £1,34,30,33, 75, E9.E0, 70, D0~ 
593 EATA F5,B0, A5.7B, A3 00 0= 
.FB, A3, 04, 95, FC, A3, 00, A9 00 
E35 DATA 9 1 , FB , CB , E0 , FB , EB F r 
,EA,oa i FB,30,SS,BF t 30,FD 90 



15 



AS 
1C 
A£ 
Bl 
7E 
55 
95 
CO 
BF 
5A 
34 
1C 
A7 
D3 
AS 
85 
ED 
*A 
43 
B8 

7E 
11 

7D 

IF 

33 

IE 

31 

7S 

55 

35 

51 

3E 

39 

BA 

B3 

30 

DB 
3£ 
EB 



CC 
CO 



5S3 DATA AE^B^S.AO^S.FB.AS 
,S4 l B5 1 FC.A9 l Be.eE l FD.fiS EB 
391 DATA 55,F£,A0 00 El F tt 151 
, FE J OB , 33 , FS , 55 , FC , 56 , FE CA~ ' 

533 EATA 00, F5, AE, 07 , A3 33 «^ 
.Eg^E.CA, IB, F5,4C ,03,SS EE 
E93 EATA 54,9F,.E3,5F,BA A3 
, 90,16, 00, A9,5B,B5,FB, A9 30 

534 DATA 35 , FC , A0 , 00 , Bl , FB , OS 
,FF,F0,0E,E3.DE,FF,CB,EB,F4^' 
EES DATA EB , FC , 40 , 04 , BF , 50 , E 4 
i FF, FB , FS, £3,53, 5F, BA, EE, S4~ 

336 DATA QF, A9, 09, SO, 16 EB 4C 
, DS,3S I EA P EA,EA,EA,EA EA EA 
327 DATA 13, 3D, 3D r BO, 00 37 3F 
n 3F, EF,3F,3F,3F,3F,3F 3F 3F 
53B DATA 3F S 3F,3F,3F,3F "^F 3F 
, 3F, 3F 3 3F, 3F, 3F, 3F r 3F, 3F 3F 
593 EATA 3F , 3F , 3F , 3F p 3F 3^ ^F 
,3F,3F,3F,3F,3F,3F, 3F 0D 3^ 
3B3 EATA ID , 10 , ID p i D , 10 , 50 ?43 
,£4,43.48,31,33,50,53,43,54 
331 DATA 43,43,32,50,57,41 35 
,45,50,80, 41,44, 52,55,20, EB 
305 DATA 20,50,43,00,37,10,10 
,10,13,60,00,00,00^0,00 ca 

303 EATA 00,00, C0, 00, C0 CD n 0 
,C0, 03,03,00,03,00,03,03 Cfl" 

304 DATA 03,00,00,00,00,03 03 
,00, AE.0D, ID, ID, 10,1D,DD,9E 

305 EATA ID, 10,13, 10,10, IE IE 
,10, ID, ID, ID, ID, ID, ID, ID, ID 
333 DATA ID, ID, ID, ID, ID, ID ^0 
, ID , IE, 10, ID, LD,1D P ID, 97, ED 

337 DATA 0D,97, ID, 10, 10, ID AO 
, 03, CO, 00,03, C0,C3, 00, 00,03 
303 DATA tC, OS, 00, 00,00, CO 00 
,00,00,00,00,03,03,03,00 CO 
333 DATA 08,00,00,00,03,60 3D 
* 13, IE, IE, ID, IE, ID, IE, 9C, 53 

310 EATA 53,33,20,57.41,53 45 
.ED.SS^^EO^B^B^S.EBHC 

311 EATA 45, 4E, 47, 54 43 E3 

,53,44,00,37,10,10,13,10 lfj 
31 E DATA 10,00,03^0,00 CB CO 
,00,00,03,03,00,00^3 00 CB 
3L3 DATA 03^0,00,00,03,03 00 
, CO, C0,C3,C0, 00, AE, 3D, ID, ID 

314 DATA ID, ID. tO, 10, 00,35,10 
ID. 10, 13, ID, ID, 13,10, ID 

315 DATA ID, IE, ID, IE, ID ID ID 
d ID, IE, ID, ID, ID, 13, ID, IE ID 
315 DATA 97,DD,0D,S?,1D *0 ID 
,1D. ID, ID, AD,CO,C0,C3 CO 0^ 
31- DATA C0, 02,00,02,03,00, =Z 
, 03, CS , OS , 03, 00, 03. 30, 00, 03 
31B DATA C3, 03, CO, 00, 03 B^ 3D 
, 1 1 , 1 D , 1 D , 1 D , IE , 40 , 59 , 50 , *i£ 
313 EATA 55,40,45 4= ^E 5*"^A 
, 53, 1D P ID, ID, ID, IE, 1^43 4^~ ■ 
323 DATA 50, 63, 50, 4E, 55 4d"m£ 
,45,55,50, 2A,E0, ID, ID, 30,00 
331 DATA FF,23,E3,E3,33 P E3,53 
, 20, E3, £3, 03,01, C£, 33, 33,30 
325 DATA 53,50,50 =>$ 50 5^ ^3 

,50,53,53,50,50^3^4,33 23 * 

353 DATA E3, £3,20, E0. £3,20 33 
, 20, EB, E3, 20, E3, 50, S0, 50 ? S 

354 DATA 53,53,03,04 OS 07 
s 09 , OS , CA , OB , CC , CD , CE , 57 ^B 
335 DATA E9,EE,EF,F0.F5,F3,F7 
, F0 t £3.20,53, EE, £0 , 23, EB 50 
335 DPTA £0,53,83,53,50,50^3 

II I ' R £3 - E3 .£^.£O,£0,EB E0 
^f.^,50,Fl p FS p E0,E0,50 53 

^TA 20,30,50,50,50 4 ^ 
p3B,E3,S0,53,50, 50, 20,30^50™" 

2 ll ^^■"■"■"■^ 

,02,03,04,35,05,07,05,09 E& 
33B DATA DS,Or:,DD p DE D r ED f 
lE a ,E3 I S0 1 E0 1 S0 l EO 1 5S,si 1 5fl " 
331 DATA 50 , FF , FF F r 40 3G 7i 
^3, IF, ED, 10,134, AD FS^l 49 
3J? DATA 01,BC,F3,71,A2,0EV 
.34,73,BO,30,7E,9D,3S,72,A0 



DS 



E3 



FS 



47 



FD 



OA 
BS 
E3 



CE 



7A 



03 
CE 



E7 
EB 
EF 
AE 
35 
03 
51 
0E 
6E 
53 
03 
BS 

£3 

FE 
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7H 

07 

A4 

E3 
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51 

AC 

03 

14 

06 

53 

3F 

7A 

AO 

EE 

S3 
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333 DATA ED, 00,70,0a, 30, 03 4.- 
, 3F, 71 , 13. 03, 4C, 4E 71 D F F7 

334 EATA 71,30,03,40,00 73 El 
.03,7E.3O,F7,71,DE, 19,7E E^ 

335 D^TA IE, 7E, A3, B Q 35 7^"a C 
, 55,73, Bs, 23, 7E, SO, 53 70 9c" 

336 DATA F4 , 71 , E3 , 49 , 93 , ^ 
p7E,CS,FF,D0, 37, A3,3B,SE F4" 

337 DATA 71. FD, EC, IB, IE, ED E4 
1 73, S3 , Si 1 73 , ED, 3A , 75, 3D, £7 " 
33a CATA 7E 1 FE,F4 1 71,40 45 
,FE,F4,7l,C9, 31, F3. 37, 09 3E 

338 OSTA F3, IF, 4C, 39, 7B IB ED 
i51 , 7£, 70, FA, 71, 3D, 51 , 72 ^s" 
340 DATA 00,04^30,57,75 70 FD 

'i?°i 57 > 7E? . 23 , 01 , D<i , 40 , E3 
241 DATA 70,3e,E3,El,7E,FD,FA 

34E DATA 7E , FD , FD , 7 1 , 3D , 57 7^ 
^f^r-' ie ' B3 ^, 71,70,03 

343 DATA 7£,SE,FA,7l,ED.FD 71 

^,S3,75,3D,FD,7l,ED h 39 75 

344 CATA 13, 13, AD, F3. 71 59 c , 

1 FQ , 39 , BE, 00, 72, 4C, 51 , 70 ED " 

345 DATA IE , 75, 3D, 50, 75 B n 0C 
1 75,0a, IB, IC,ED P 15,7E,F0,0S 

346 DATA DE , 15 , 7£ 1 ED u C 
pB3 p 71,B0,BG, 75, £3,BF,Se' 05 

347 DATA 72,50,15,72,23,20 72 
, ED, 15, 7E,D3,3E, A3, 30 °* 34 

348 CATA D4,A3,FF,3D 00 Tffi 4C 
p£F,7l,ED, 1B,78,4A,DD, 16 7£ "~ 

j43 data 60,05,20,53,73.^0 e^ 

■, 71 , ED 1 5E 1 7E , £3 , FE , 38 0« 
353 DATA OA, 3D, 03, 40, 15,70,53 
f AA,BO,30,7E,AS,FF,3D,00,70 
351 r'-TA A3, 03, 33 , 04 , 04 , 3S 
, 04 , S3 , 05 , E4 , 50 , A3 , 30 , 9Q~F« 
3SE DATA 71,5E,17,D4 3D F7 
,33,04,04,32,06,04,80 03 70 ^ 

353 CATA ES.DF.SD.OO,?©, 3A.0A 
, 3A . 3 a , e'j EO , 3 3 , 75 32 7 D "^Li 1 

354 CATA 3D, FA, 71,33 75 7E °D 
, FD, 71 , B9, BA, 73, 93 , 03, 7E , EsT 

355 DATA BE, 7£,3D,03, 73 9^ 
■ 73,90, 35,73,33, SF. 3D, 03, 7E " 
3S5 DATA E9, 56,73,20,00,73, EE 
, 57, 7E, 3D, 3F, 78,53,99, 75, 4B 

337 DATA 4A,4A,4A,4A 3D 12 75 
, 53, 89, 0F.9D, 15, 73,89,68 72 

39B EATA 3D, IB, 72, ED, IE, 73 BS 
3 Sl,72,3D, 1E,75,23,B4,75,0A " 

253 DATA 1S,S3,SE,SD Si 73 »d 
.£4, 72, 39, 94, 73, OA, IB S3 ^ 
353 DATA 3D, £7, 72, AE, 33, 73, AC 
,35,72 a A8,0S,8E r 33,7E,EO,7E 
351 EATA 72, 33, 33, 04, E9 C* CE 
,.33,7S,I0,F3,AC,25,75,AE,3^ 
355 EATA 72,4C,EF,71,B0 1 00, 30 
, 03 , 30 , 03 p S3 , 00 , S3 h DE , 30 , 33 
353 DATA 30,00,00,03,03^3^0 
, SB, 03 , 00 , 30 p 00 1 03 ( 00 _ G!3 ( m 

254 EATA 33,03,30,00,39, 33,33 

, 03, 03 , 03 , 30 , 03, 43, S3, BF, 00 
355 EATA 30, 00, 33, 03, 00, 30 i 20 
p 00, 03, 03, 00 , 00, 00 , 03 , 30 , 0s" 
395 E&TA 30, 33, 37, 0E, 30,33 00 
, 46,40, 4F, 55, 59, 55, 65,9a, 72 
3E7 DATA 75 , 7£ , 72 , 75 , 72 , 75 , 72 

, Gl . OL , 01 , 01 , 0£ , 32 , FF,BI , FT 
3BB DATA 0 1 , 31 , 01 , 0 L , 01 , BO , FF 
, 35, 01 , FF , 03, FF, 01 ,01 31 Bl 
359 DATA 01 , 23 , 0E r 05 , 33 , 0£ , 
,B5,0E,6B, FF,01,01,0T iC i 
37B DATA 05 , FF , 30 , 50 , 53 , 20 ^3 

,E3,£0 1 EB J 20 t E3,50,20 p 0l,EA 
371 DATA 3C, 56,55,55 70 ^E 30 

,30,7C,CS,CS,FE,B5,E=,5E 03 
37E DATA F0,C5,C5, FC,E£,EB FC 
,00, 70,06, 03, 13,30, EE, 7C, 30 

373 DATA FC,C6,C5,E6,EB,E5,F0 
, 93 , FE , CD , 00 , FB , E0 p £2 , FE 30 

374 DATA FE,03,03,F9,E3 E0 

, B0 P 70, 0£, 03, EE, EE , E6 1 7C 03 

375 DATA CE,0E,C5,"E,E5 ES ES 
,00,15,19,13,39,36,33,30 30 

376 DATA 3E,46,06 h BE,3E,OE 7C 
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377 DATA C3,C2,C0,E2, EO,E0,FE 
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, 30 , C5 . EE s F E , FE , EG , EE , E5 , 02 
IE 37S DATA EG , ES , FS: , FE , EE ,, EG , EE 

33 7C CE C5 E£, EE , EE, 7C , 32 
*7 372 DA™ FC, 05,116, FC^.E©, E0 

^a^C.CG.CE^ES.EG.TC^E.M 
22 390 'DATA FC, CE , CE , FC ,FS , EC, EE 

,20, 7C,C6,C2,7C,0E,CE,7C,00 
9E 391 CAT A 75,16, 15,32,33,23,33 

, 03 , CE , CE , CE , EE , E5, E5 b 7C , 00 
13 322 DATA CB , CE , CE , EE , EE , 7E , 3B 

, GO , C2 h CE , CB , FE , Tt . EE , EE , 32 
IE 3B3 DATA CE , C5 , 7C , 3E , 7C , EE , E6 

33 CS , CE, CE , 7C, 33, 33, 33 , GO 
S7 334 DATA FE , 3E ,00 , 33, 70, E0, FE 

,00, 3C, 33, 30, 30, 23,33, 3C, 00 
73 3E5 DATA 0C , 2 £ , 33 , 7C , 23 , 33 , FC 

,00, 30,20, 3c,gc, go, 00,2:, sc 

D7 29= DATA CO h IS , 3C , 7E , IS , IE , IE 

,18,03, 10,33, 7F,7F,ae , IB, wa 
33 237 DATA 00,22,20,32.22,30,00 

^30,8^00, 13, 13,22, 33, 33,00 
C3 3BB DATA S3, EE . BE, 30 , 30 , 20, 30 

,03,65, SB. FF, EE, FF , EE, EE, 30 
AA 333 DATA 18 , 3E, 50 , 3C, 3S, 7C , 18 

, 08,52,36,00:, IB, 30, EE,4E,00 
3D 230 DATA 3C , EG , 3C , 39 . B7, SS, 3F 

, E0 , 3E , 3C , 1 B , 30 , 33 , 03 , 00 , OS 
C7 331 DATA 3C , 13 , 30 , 30, 30 , IB , 0C 

, 00 , 30 , 18 , 3C , BC , 0C , 1 3 , 30 , B3 
3F 332 DATA 30 , BC, 3B , EA , SA, 13, 34 

, G0 , 00 , IB , IB , 7E , 1 B , 18 , 00 , 30 
4C...333 DATA 00, 3B , 00, 03 , 30 , IB , 13 
, 30 , 30 , 3B , 00 , 7E , 3B , 00 , 00 , 00 
334 DATA 00, 33 , 03 , 00, 33, SB , EE 
, 00,00, 33, 35, 3C, 13, 30 .,£3,00 
"3 335 DATA 7E,55,5E,7E f 7E,75,7E 

.BCa.BC^C.OC, 1C,1C, 1C, 10,00 
35 33S DATA 7E , 03 , 0G , 7E , 73 , 73 , 73 

h 0O,7E,0G,3S, 1E,0E, 3E,7E,00 
72 337 DATA EE , 55 , 55 , 7E , 0E , 0E , 25 

, 30, 7E,G0,E0,7E P OE,0E,7E, 33 
33 333 DATA 75 , 50 , S3 , 7E , 7S , 7*E , 7E 

,00,73,03,35. IE, 35, 3E,0E, 30 
33 333 OAT A 7E , 66, 53 , 7E, 75, 73 , 7E 

, 03, 7E,EE,EB,7E,3E,0E,7E, 33 
33 400 DATA 00, 00, IS, 30, 00, IS, IE 

,00,30,20, 13,30,00, 13, IE. 33 
9C 431 DATA 03 , 19 , 33, 70 h 33 , IB, 03 

, 00 , 00 , 30 , 7E , 30 , 7E , 00 , 00 , 30 
43 402 DATA EO , 13 , 0C , 3E, 3C, IS, EB 

, 03 , 30 , FF , A A , 55 , A A , FF , AA , 53 
07 403 DATA OO , 30 , FF , AA, AA, 55 , 30 

, BB , 00 , 20 , 00 , 33 , 30 , 33 , 33 , 30 
3A 40" DATA 30,00,30,30,00,33,00 

, 30 , OG , CG , 30 , 30 , OB , 00, 03, 03 
33 405 DATA 30,30,30,30,00.30,00 

, 00 , 00 , 00 , 00 , 03, 00 , 00 , 00 , 00 
El 406 DATA AD , SB , 32 , ED , Si , 57 , A3 
,05,30,55,02, A3, S3 ,20, 03, FF 

33 407 DATA A9 , 30 , 35 , FC , A3 , 02 , 35 
s FD , A3 , 30 , EE, 30 , A3 . 24 , BS, FE 

F7 403 DATA A3 , FS , BE , BE , AS , 30 , EE 
, BC, AS, FD, B5.E7, A3 , 0B , B5 . 3A 

34 403 DATA A3 , 50, 33 , S3, 23, D5 , F3 
, A5 , 3A . 23 , E4 , FF, AS, 33 , 20 , 93 

FE 410 DATA FF, 34,30,33, 43, AO, OE 

, 94 , FB , 23 , E4 , FF , C3 , 20 , 03 , 37 
S3 411 DATA 20, E4, FF , C9 , 22, D0 , F9 

,30, AE,FF, AE, FC , 95 , FC, A4 , 33 
34 412 DATA 03.25, A4, FB,9B, 33,53 

, A4 , FC , 20 , CD, ED, A3 , 23 , ED , 05 
32 413 DATA FF, 23 , A5 , FF, A6, 53 , 33 

, IB , AA, F0, 06 ,'23 , DSjFFjIC, 42 
IS 414 DATA E? , A3 , 3D t 23 , 02 , FF , AS 

, 05, C3 , 3F , FO , 34 , AO , 04 , DO, 37 
EE 413 DATA 23, 42 , FS , A5, 02, 3D , 33 

, 32, AS, 3D, 33,02, FF, A3, 30, B5 
73 416 DATA 33 , A3 , OB , BE', 3A , 20 , 34 

,FF, A3,BF,B5, 33 , 20 , 35, FF , A4 
7E 417 DATA 33 , 00 , OA , =3 , A5 , FF , S3 

,D2,FF, CS, OO.D^FS^OpAB.FF 
3£ 41E DATA AS , GE , 6D , BE , 32 , AE , 2G 
, BD,E2.S7,C3,FF,FB,S7 f 20, D2 
LlA 413 DATA FF, EB,4C, 37, 37,20, E4- 



CE 



2F 



3E 



AE 



73 



FO 



22 



22 

"7 



4E 



EG 



AC 



32 



19 



EA 



£2 



41 



EE 



27 



E3 



LI" 



7E 



7A 



GO 



BF 



AS 



33 



2A 



34 



QA 



43 



D7 



91 



3E 



23 



C2 



FE 
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, FF , F0 , FH , AD ,B1 ,37 I BD,BE,02 

423 DnTA 50,32,30,15,20,46,43 
,54,23,41 , 23,43 ,45, SB, 23, 4E 

421 DATA 4F,52, 23,43,39, 2D, 45 
, 14 ,4.3 ,54 , 4F , EE , 23, 92, FF , 00 

422 DATA ZG , 2G , GG t 32 ,33,33,00 
,03,33,03,23,00,00, GO , 03, 03 

422 DATA 03,33,33,03,00,00,33 
,00,22,32.00,00,80, 30 ,03,30 

424 DATA 03,00,30,00,33,03,22 
, 03 , 00 , OB , GO , 03 , 08 , 08 , 30 , 00 

125 DATA 03,O0,03,30,3F,3F P OF 
, 2F , 33 , 3S , 3E , 3A , 3A , 35 , 00 , GO 

425 DATA 03, 00 , FF , A3 , A3, 55, 33 
,33, 03, 83,33,03, 20, GO, 20 ,30 
127 DATA 03,00,3F,3A,3A, 33, 32 

, 33 , 23 , 00 , 50 , 00 . OS . EG , 30 , 30 

423 DATA ©0,20,20,20,33,33,33 
, 33, 33 , 33 , 20, OB , 00 , 00 , 00 ,30 

423 DATA 00,32,03,02,00,00,02 
, GO ,, CO , 02 , 22 , GO , 20 ■ , 30 , 33 , 03 

433 DATA 02,20,20,08,23,33,23 
, 33, 03, 33, 20, 03, 00 , 03 , 03,03 

431 DATA 00,00,00,00,00,00,00 
, 30, 00, 80, 03, 30, 33, 30, 03 , 20 

432 DATA 02,23,00,00,00,00,20 
, 03 , 30, 00 , GO , GO , FO , F0 , F2 , F2 

433 DATA 2" , 3F , OF , OF , 80 , 32 , 03 
,00, 38,39, FS, A3, AS, S3, 03 , 23 

434 DATA F2, F3, F3,F3,00,03,OO 
, 03 , 33 , 20 , GG , 33 , 33 , 33 , 00 ,3G 

435 DATA C3,33,91,31,BF,9D,C3 
,FF,33, 39.39,21, 19, 19,1 9, FF 
43G DATA 23,39,32,03,13,13.03 
P FF,B2,33,3F, IF, IF, 13,33, FF 
437 DATA 33,39,32.13,13,13,03 
,FF,OL ,3F, 3F.07, 1F,1F.01.FF 
43B DATA 0l,3F,3F,07, IF, IF, IF 
, FF, 33,32, 3F, 11, 19,13, B3,FF 
433 DATA 39,23,39,01,19,19,13 
,FF,E7,E7,E7,C7,C7,C7 J C3,FF 
443 DATA B1,33.F9,F1,F1, 31,33 

,FF,33,33.G7,GF,07,13,13 P FF 
441 DATA 3F,3F,3F, IF, 1F,1F.31 
,FF P 35, 11, 31, 33, 19, IS, 13, FF 
449 DATA 39,19,02,31,11.15,13 
,FF,B3,33,33, 13, 13, 13,B3 1 FF 
443 DATA 03 , 33 , 2° , 33 , 1 F , IF , IF 
, FF .63 , 39 , 32 , 19 , 12 ,£3 . Fl , FF 
414. DATA 03,22,23,03,07,13,15 
.FF,B3,33,3F,33 J F1 P 31,B3,FF 
445 DATA Bl , E7 , E7 , 07 , C7 , 07 , C7 
, FF , 33, 39 , 33, 19, 19, 13 , 63 P FF 
44B DATA 32 , 29 p 39 , IS . 13 , B3 , C7 
,FF, 33, 32, 22, 23 ,01 ,,11. 13, FF 
447 DATA 33,29,93,07,93,13,13 
,FF,33,32,22,B3,C7,C7,C7,FF 
44E DATA 31 , F3 „ F3 , C7 , BF , IF H 0 L 
P FF P C3 J CF,CF,CF,CF,CF P C3,FF 
44E DATA F3, ED. CF, S3 ,CF ,30,03 
,FF,C3,F3,F3,F3,F3,F3,C3, FF 
4S2 DATA FF,E7,C3,E1 ,E7,E7,E7 
P E7,FF,EF,CF,E0,93,CF,EF,FF 

451 DATA FF,FF,FF P FF,FF ,FF,FF 
, FF , F3 , F3 , E7 , E7 , FF , CF , CF , FF 

452 DATA 32 , 35 , SS , FF , FF , F" , FF 
,FF, 99, 33, 23, 59, 30, 11, 11, FF 

453 DATA E7 , C 1 , 9F , C3 , F3 . S3 , E7 
, FF, 3D, ES, F3 , E7 , CF. SS, ES, FF 

454 CAT A C3,99,C3,C7,39 P 23,CG 
,FF,F3, F3,E7 P FF,FF ,'FF, FF, FF 
433 DATA F3,E7,CF,CF,0F,E7,F3 

P FF,CF,E7,F3,F3,F3 P E7,CF,FF 
4SE DATA FF,33,C3.3G,C3.9S,FF 
,FF , FF, E7 , E7 , 31 , E7 , E7 , FF . FF 
457 DATA FF , FF . FF , FF , FF , E7 , E7 
' .CF^F.FFpFF.ei.FF.FF^F.FF 
459 DATA FF , FF , FF , FF , FF , 33 , E5 
,FF.FF,FC,F9,F3,E7,CF.3F P FF 
493 DATA 51,93,91,39,59,82,51 
, FF ,F2 , F3. F3, E3, EE . E3 , E3 , FF 
4B0 DATA 51, F2,F3,E1,BF,BF,91 
,FF ,91 , FS,F3,E1 P F1,F1,B1,FF 
4E1 DATA 33,33,33.31^1^1^1 
, FF t 91 . 9F , 3F , B 1 , Fl . Fl , Bl , FF 
4B2 DATA S1,SF,3F,B1 ,99,B3,S1 
,FF,B1 ,F3,F3,E1 ,F1,F1,F1,FF 
4B3 DATA 31,33,33,31,39,83,81 



B9 



,FF P S1,33,33,61 , Fl ,Fl.,Bl,FF 
2F' 434 DATA FF . FF, E7 , FF, FF , E7, E7 

, FF, FF , FF , E7 , FF , FF , E7 , E7 , CF 
CB 4SS DATA FS,E7,CF,9F,CF,£7,FS 

,FF,FF,FF,B1,FF,B1 ,FF,FF,FF 
EB 4EE DATA 3F , E7 , F3 , F 1 , F3 , E7 , 3F 

, FF ,C3, 33, F3 , F3 , E7, FF , E7, FF 
DS 4E7 DATA 33,00,00.03,00,00,01 

.01,00,00, 7F.7F, 00,00, FB,FB 
74 459 DATA 22 . 00 , FS , FS , 02 T 0G „ 3C 

, IB, 32, 23, 27, 07, OF, 0F, IF, IF 
E£ 4E3 DATA F3 , FO , EO , E0 , C0 , C3 , 9 1 

,FF, 19,33.31,51 ,B3,C3,B7, 07 
EB 470 DATA FC . 32 , FE , F3 . F 1 , F 1 , E3 

, E3 , 7F r 22 . F C , FC , F 3 . F3 . F 1 , FF 
IB 471 DATA F 1,33, 33. 33,37, £7. EF 

. EF" , FO , 03 , F3 , F0 , ^3 j EO . C3 , -0 
U 472 DATA FF , 00 , IF , IF , 2F , 3F , 7E 

, "FZ .Z-Z ,B3,SQ, 31 ,01 ,02 ,03 
11 473 DATA 7F , 00 , FC , FC , FF . FS , F3 

, F0 , FE , GO , 31 , 31 , E3 , E2,C7 , C7 
04 474 DATA FC , 02 . FB , FB , F0 , F0 , CO 

, FF, FF , OO , FB , FE , FO , FO , EO .FF 
73 475 DATA EE , 32 ,36, 03 ,03, 23 , 01 

,31.1F,B3,3F,3F P 7E,7E,FC,FC 
OE 473 DATA 37, 03, OF. 0F, IF, IF, 3F 

, 3F , FF , 03 , CO , 72- , EG , EG , 31 , FE 
33 477 DATA 3F , 00 , 7E , 7E , FC , FC , FS 

, FF. 01,03,03, 03,07,07, OF, CF 
AE 473 DATA FF , OO , F0, F0, El , El , C2 
,FE,C7,30,BF,BF, IF, 1F,3F,3F 

' SA 473 DATA FF , 00 , CS . C6 , B4 , FC , 00 
.00,0F,30,1F P 1F,3F,3F P 7E,7E 
03 490 DATA CI ,22,97, SC, 31,01,03 

t 03,Fl,00,E2,C3,B7,97 p 0F.0F 
46 4B1 DATA FF , 00 , F3 , FC , EO , EO , C0 

,FE,C7,3O P 0F,OF,1F, 1F,3F,3F 
7C 432 DATA EG , 03 , F 1 , Fl . SS , 9B , 0 E 

, OE , DF , 23 , C3 , B3 , 07 p 07 , BF , 3F 
BE 463 DATA FF, 30 p F0, FB , E3, E0, CB 

, CO, BF, 03, IF, IF, 00 ,00 ,38 ,7F 
76 4B4 DATA FF , 00 , 93 , FF , 3F t 3F . 7E 

, FE , EO .30, 83, BO ,32, B8 , 83, GO 
D4 433 DATA 08,00,20,00,33,03,20 

,31 , S3 , CO , "3 . 3^ , GO . 33,92.40 
FF 433 LATA 00,22,00,08,02,32,03 

,01,35, LA, 23, CG, 33, 00, 30, 00 
B3 4B7 DATA 40,20,20,23,25,15,03 

,G1 ,05, IS. 22, 23, 20,40,43,43 
F3 499 DATA 90 , 33, 00 , 30 p 33, 03, 00 

. 03, 33 ,00,00,30,93, B0 ,43 , 42 
1C 499 DATA 30,03, 30,BE,£S,32,1A 

, AF , GO ,00, 33, 00 , 03, 10, SO, 40 
6B 4 EG DATA 34,05,00,00,33,32,00 

. 02 , 5 7 , BF , OF , 1 7 , 27 , 42 , BS , 32 
Bl 491 DATA 20 , SS r A3 , 4 A , BA , CA , £4 

, 30 ,32 , 33, 03, 20 , 03, B3 , 03 , 20 
GA 4S2 DATA 13,09,00,00,03,00,22 

, 30 , 03 , SO , 02 . BB , 30 , 33 , 33 , 0 1 
09 433 DATA 00,22,00,00,03,02.80 

,42,32,B2,54, IS , B3 , 00 , 00 , GO 
CA 434 DATA 22,13,30,32,01,00,00 

, 00 , 03 , 30 ,22 , 50 ,65,05, 02, 03 
OF 435 DATA 20 , 30 , 30 , CE , 3S , 2E , 03 

,33,93,10, ID, ID ,37,30, CO ,C0 
E9 433 DATA 00 , C3 , C2 . 03 , C3 , C3 , CO 

, CO , CO , CB , 53 , C2 , CO , 03 , C3 , CO 
S3 497 DATA CO , CO , CB , CB , C3 , C3 . 03 

, C2 , CG , CB , C3 , C2 , C 3 , C 3 , AE , 3D 
F3 4E9 DATA ID, ID, ID , DD, 23, EC , 4B 

,S9,2D,45,44.49,54,4F,SE,2B 
S3 439 DATA 31, 55, 43, 43 ,4E, 22, S2 

. 45, 45, 45 , 52 , 45, 4E , 43 ,45 .20 
44 5GB DATA 43 , 4 1 , 52 , 44 , SO , 97 , DD 

, 3D, ID, ID, 10,97, A3, CO, CO, CO 
SB 501 DATA C2,C0,C3,C3.CG,C3,C3 

, CB , C3 , CO , CG , CD , CB , -2 , C2 , 02 
C7 532 DATA CO , CB . CB , CD , CG , CO , CS 

P C3, 03, C0, CB, CO, CO , SO .3D , 20 
EG 503 DATA 97 , SO, CB ,C0, 00, CB, AE 

, 10, ID, ID, ID. 10, ID, 10, 10, ID 
IF 504 DATA 10,10,10,10,10,30,00 

,C3 ( 'C3,C0, AE,0D,22,DD, 1C,28 
FC 535 DATA 4E, 31, 23, 37, 3D, 23, IE 

, 43 , 4F, SO , 53 r 22, 45 , 53 , 2E , 2E 
55 505 DATA SE , 2E , ID , 1 0 , 37 , DD , 20 
, 10 ,45 , 32 , 52 , 37 r DD , 20, IE, 44 
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7E 
Zr 
BD 
A7 
CA 
35 
6F 
SS 
£F 
56 
FF 
BA 
45 
AS 
AF 
32 
EF 
IF 
DC 



ID 
ED 
3fl 
FA 
4C 
BB 
CB 

De 

A5 
26 
B5 
33 

43 

BD 

ES 

26 

43 

03 

A3 

FA 

LA 

13 

BE 

flF 



£07 DATA 43,55,45,43, 54,yF,52 
,59, 25, 35, 0D, 23, 57, AD, CO CO 
5B3 DATA C3,C0.SD, ID, ID, 13, IE 
. ID , ID , ID, ID, 10, ID, 10, IE, IE 
503 DATA 1O P AE,C3,C0,C3 CD 3D 

S ?£™ 1D ^^.lD,ID,10,iD 
511 DATA 03, C3, 03, AE, 3D 53 Do 
Jie DATA 45,59,20,54 4F *0 4 = 

si3 data ic, 45,34,20 37 DD aa 

. 1E,40,4F, 41 ,1*4 =>g uu 4 , ^' 

5 ^ ^i^e^i, ao.Mfs?. AC 

^C0,l0,C3,OD,1D,1O,1D,1D 
515 EATA ID.in.maD.LD.l^lD 
, iD p IE , IE , AD , C0 J CO , CO , C0 ED 
513 DATA 0D, 20, 37 ,50. Eg eg CQ 

' c b.ae,id,id,;id,io,id,:d ib 

517 DATA 10, 10, ID, ID, ID 1Q ID 
, E0,C0, '00,00 ,C0,AE, 3D 50 Qd 
51B DATA 1C,23,46,35,33,S7 DD 
►20 1 l£ P 4e i 41 1 4C I 4B,30 p 54 4F 

519 DATA 20 P 4S P 58.2E ID 10 37 

520 DATA 13,53,41,55,45,20 P 4B 
^58, 37,53, 2E,2E, 03,20 97 fig 
551 DATA C0,C0,C3,C0,ED ID IE 

ID. IB, 10,10,10,10 
5^3 DATA ID, IE, 13, A0,C3 , 00, C0 
, HO , BE t 3D , 23 , 57 r gg CQ n e C 0°" 

p ID, m p ID. ID, ID, 10 ID ID in 

^0,DD P 1C.E0,4E, 37,30 37 ED 

553 DAi A 30,23,10,43,38 ee 
,□0,33,11,33,4; ,53,45 %\k 
527 DATA 41,4E,43,5E 53 3D 33 
1 37 p AD , CD , C0 1 CC 1 C0 1 ED lb in ' 
5£B DATA ID, IE, ID, ID, ID, IE, IE 

523 OA*A C3, 3D, 3D, 11 52? 97 3 g 
, CO , CO , C0 , 00 , D3 , AE £0 553 £g 

S33 DATA 30,20,20^0^0.20 33 
,5G,20,20,B0,C3,C0,C0,C0 C0 

,2F, 59, 50, 5*7, DD, 20 , 1E,3D 5F 
535 DATA 53,23,45,41 4E U E p 0 

j^ p B9, ,22, 37, 3D, 20, 1C BE *sF" 
533 EATA 3D, 30, 97, DD 33 ft so 
^,20,23,45,45,43,45,43,54 

> C8 ^E, ED, 30, 33,^0,2© DO eg 
535 D^IA 3^,55,33,33 *2 30 53 

, ^D h C3 h C3.C0,C3,CS,BD 3D 33^ 
53E EATA 37,B0,C3,C3,CD.AE.3? 

■fa,23, 2H,2B a 20.E«,5O,&a SO 

™ DATfl ^^.^,20,33,33 CD 

S3B DATA !C,5F P 37 P 30,DD 22 i£ 
>41,S5,54,4F,30,4F,4E 2^ 4F^ 
533 DATA 45, 4B, 23, 33 53 37 ED 

'ff'^J ^,45,34,23,37.02. 20 

540 DATA IE, 50. 40,41,53 33 45 
> 55,27,53, 3D, 23, 57, AD, 03 CB 

541 EATA C3, 33,23,33.23 53 20 
,30,23.23,50,20.23,50,20 30 
543 DATA 20 , AE , C0 , C0 , CC 

,EO,0E,lE,lD t LD,lD,lD,lD,lE 

543 EATA ID . SF , 30 , 55 , 45 , 53 53 

,20, 41,45,55,23, 4E, 45, 59, 30 

544 DATA 54, 4F, 33, 53 ,45 c 4 s $ 
, S5 , 4£ , FF , 3A, FA, EA , EA , FA , FP 

545 EATA £3,03,80,5(3,03,53 33 
.33,e3,30,00,B0,23,00,BB,23 
545 DATA 00,83,23,30,23 ^0 ©g 
, 33,23, B3, S0. 5^,03, FF. 50, 33 
547 DATA 00, 00, 00 p ee.BB.oa.OQ 
, 00, 00, 00, Sg _ 03^ gg a g 0 gg gg 
543 DATA 33,00,33,00,00,20 00 

, 00 , 00 , 00 , 03 , gg j G0 30 33 0g 
543 DATA 30,03 S e ^5 5^ AA*AA 
, AA, FF, FF, FF, AA | AA ; AA, 55, 55 
550 DATA 55 , AA , AA, A A, FF, FF FF 
, 33, eg, 03,33.33,33,00 , 0g , 3a 



LE 551 D^TA 00 , 00 , ©g , 33 , 00 , ?3 , 32 
, 00 , 03 , 30 ,00 , 03, 30 03 00 03 

CC5 



ID 



;-3 DATA 03, 00, 30, E0, 03 , gg, gg 
, 00, 30 , 0G 1 00, 30 ,30, 03. , 00 



C1G DI5X FTOITDS 




PKD3RAH ; CHECK LOADER 



10 DATA 0600 
EE DATA A9,0E.£3,D2,FF,20,AD FA 
A5,F2,F3,03,4C,S2,F4,A5,F1,F0,02 

33 EATA a3 s B5,AE,A3,00,20,BD FF 

AS.GD.BS.ACBS.AD^g.cs.rF^S 00 
, 22,03, FF,0B37 

40 DATA B© , 4 E , 50 , AO , FA 50 5B FB 
23, AD, FA, A3, 00,A5,A1, 35 D3 IB AS 
,--2„B5,D3, 0BD7 

5BDATA 35, 03,33. 33, OF, 45, 03, 



□3,OB,C0,E0,F3,GO, 18,50, 3E CF E= 
pD3,B5,O3,0C4F 

53 DATA 03, CO, 50. 00,57, 23 FB FA 
A5,a3,50,05 J FE,lB.A5,Al,e3 N 50.30 
,32, EE, A2,0CGD 

70 DATA e5,Al,A3,A2,C5,F2 r 30 C^ 
F3,02, BO , OS, A5, Al , C5, Fl , 30,B7,2O 
,3E ( 30,A3.0CF7 

93 DATA 00 , 23 , C3 , FF p 50 , CD. FF 4C 
35 , F4 , 00 , 00 , 00. 00 , gg a gg s 3 g gg gg 
,03,00,00,05A2 
33 DATA EMD 

53233 SEADAD3 ; AD-DECCADB3 

63313 DO : CK-0 : FQR*>3TD2 L : FrEAOnS . 

IF^E="EMD"THENEXIT: ELSEM-DECCnS > 

: POKEAD+X , H 1 CK-CK+n 

6302O NEXTX : READCHS; IFlJECCCHSJO 

CKTKEWPR I NT " ERRQR IN" ; PEEK C 33 J +2 

55*FEEK CE4 J : 0OTCB2043 

B3D3S AD-AD+22rLDDP ; PRINT "DK . 
END 

E3343 PErWT"L 
KC54J 

E3350 PDKE233, 4 ; P0KE1319 l^e ■ PDK 

E132G, 145: PDKE1321, 145; PDKE1322 
1 3 : END 



i?EEKCG3>-^HSS*?EE 



CIS DISK PtDNITDR 

|_PfiOGffArr ; noivJiTOR n/c f 



01000 FA 0B 10 3A m 9£ 34 3l 31 3£ m 

01013 4C 24 ID A3 00 £C ft3 01 EC A9 03 3^ A3 fl" ?c SI 
01323 04 EC ft5 0S BD 71 lC 20 5F L4 A3 00 m EA Tt » 

01040 S 3^ S3 B3 ^ I! i5 ?5 CS ^ « " " £ CS S 

£S S a! SS S S ?f It 11 £ S ^ 3 00 ^ ^ 5 

2f™ ^ 53 3S 13 ' C 74 16 A0 ^ 3F F0 5c SD DR SI RE 

01070 01 3F BD 03 12 20 4 E 13 4C 49 U 50 27 13 Pg rfl 

3 060 12 RE 0E 50 CS FF A0 00 BS 00 \\ sg nl FF rg D0 

« » » » ^ ^ ^ 74 15 20 » FB Ao" 03 B 20 

J ,S ? 09 fl5 Fl 31 fl i C6 C0 06 30 F3 pg u.p Fr 

3L0B0 IE 4F 31 30 30 3A FE A3 3£ £ g De « ^ ^ 

013C0 FE 20 A5 F5 A3 SB 4 C S6 FB 30 5E FH 53 FB 15 

01003 13 ft S Al CS FS 30 04 A3 F5 35 ll ai fiq « 

013E3 FB 4C F4 10 A3 3F 64 F2 fl5 Fl S A L -0 ?1 « !f 

310F0 CS F3 B0 DD 30 64 FE 4A 56 Fl 4A 66 fl H it r| 

S i?5 ?f ^ 2? S S E1 FF ™ * ^ * " 2 « 20 II 

S^i? E P fl5 Rl 50 flS FB 513 ft 5 F5 AB 0Q 33 ^"6 FE ^ 7P 

J FE 20 El 60 EE SB 3E 4D 52 37 BA 13 Ea 10 fS [| 

0 133 7B ib 3 0 00 £ g CF :i AC 33 11 m DA i| RD 3? nf 

31140 6D 09 13 4C 43 11 E0 0E FB 23 £F 13 ^0 3R » 

'iS J 11 ^ » ^ FF 3E 00 33 E8 CS 3D * CA 35 

01163 F4 30 3F FB F0 E3 CS 20 F0 F7 c° 53 FE nF S ^ 

01170 DD 24 U F0 33 CA L0 FB 30 CC 4C ES It E0 03 ^ 

0UB0 07 33 00 D0 l£ 4C 57 10 *t 0g ^ gg 33 ^ ^ ^ 

01133 15 BD 33 11 00 D3 10 OA CA BA 0A flfi rr 11 ?? ^ 

011AO 35 BB 2A 11 85 55 E 0 ^2 B0 0^ 00 FB P A3 3^ 04 

31130 F2 E0 54 00 40 00 11 5 0 F B 23 A3 rf F 0 Rft 

3UC0 00 23 FE 23 A3 Fl BD DB ll U 54 30 ^ f? eS 

0 LIDO 36 DB 23 »F FF 43 55 52 52 45 IE 54 30 54 SE 4? 

0L1E0 43 40 23 55 23 53 45 43 34 El 00 23 31 « ll 

0i:F3 30 3D 4E 45 53 54 23 ±Z 52 Si 43 4fl 23 U IS S3 

S™ 21 ^ K 3 y ^ ™ s« « S bo 33 1? 5 II 

* 253 So' tl SS CO FF S ?? S PF 11 0^ S « » cS 2 
01330 41 41 41 C0 CO Cfl CO CO C0 CO C0 C3 ct rfl 

^ a s g s - - - - - s l 

gS S S S 3 2 S aF E ?? S S 3 
S £ 3 iS 1? IS S 5 3 S S S 3 

012J=10 43 OC AD 01 3F 20 50 FB 23 3F BP HP lr tl 

5b Tc S 55 S " 3 s ™ S ^ S S S £ 

s s s s n s ;s o c ^ s s s s s s s s s is 

313E0 31 33 30 30 33 30 30 20 33 30 flB 3^ SB n? ?J ^5 

01EF3 0F 30 CB FF AD DA 12 30 77 1 p£ H S Sffl J! {? 

01330 AD 33 12 30 77 13 BE E6 IE 6D EB !l ^D DB ll pr 

01310 E3 12 A3 00 Bp pn ib 50 g FF E8 S oS 00 fI ™ 
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:> 01320 3B 13 A3 32 4C EC IE 20 4= 13 A3 OD AG A£ BC 12: 
> 01330 £0 BA FF A3 01 A3 13 A2 74 20 BD FF 20 ED FF 4C: 
vOl^O 39 13 AD CB 12 BD 76 13 A3 OF AG AE DC 12 20 EA- 
s>0l3SO FF A9 02 AO 13 A2 75 £0 BO FF 20 C0 FT 4C 33 12; 
>013EO A3 OF AB AE DC 12 20 BA FF SB SB 20 3D FF £0 CO; 
?E'"73 FF 4C S3 13 23 43 EE f0 30 CP E4 30 3D A2 30 39: 
> 01 330 E3 OA 90 03 E3 B0 F3 ES 3A SO ES E4 SO 33 CE BE i 
>01330 FS 63 64 4C 70 13 4C CC FF A3 0ft AO 14 B9 7(A B4; 
>0l3A0 7B 20 CC FF A2 OF 20 C6 FF BE BE 20 01 CD AD Oft: 
J-013B0 11 C3 32 90 El 20 7*i 1G 20 E7 FF A3 14 A3 03 20 i 
>013CO BB 90 20 3A FB 20 DB BA A3 BO BO B9 17 BD BA 17: 
>013D0 20 33 IB 4C Q3 ID AA CA BA 49 20 CC FF 20 74 LB: 
>013E3 20 E7 FF 99 20 53 9E £0 3A FB 20 OB FB Ad 00 31, 
>013F0 34 49 £3 7F EE 02 FF C9 BB 10 F4 20 4F FF 20 43: 
>O140O 52 52 4F 92 50 00 4C C2 13 0D 20 20 B0 EO 20 50: 
>0L4i0 20 20 20 EO 20 BO 20 20 20 20 20 20 20 B0 20 20i 
>'.'1-P? EE LJ0 FO E0 lJJ ^ rO E£'J -JS r3 20 \1Z 50 23 r-3. 
>01430 50 20 00 42 2D B0 3ft 31 EE 20 30 30 30 EE 77 13: 
> 01440 9C 3A 14 BE 3B'14 BD 3C 14 A2 0F 20 C3 FF A2 30: 
>01450 BO 33 14 BO 02 FF E3 E0 0A DO F5 B0 CP FF 60 BO: 
5^01460 4F FF 93 41 20 B4 4F 20 41 42 4F 52 54 EE 2G 20: 
>O1470 20 20 20 20 20 20 20 20 20 BO 44 20 46 4F EE EG : 
>0l4BO 41 20 44 43 32 49 43 54 4F 52 53 BD 20 20 20 EE: 
s> 01490 2© B0 EO 41 4E 33 2£ 4E 43 99 20 54 4F 20 43 4F; 
>014AB 4E 54 43 4E 5S 45 E0 A3 03 3D 12 15 50 E4 FF 30: 
>014BO FB 20 E4 FF FE FB C3 41 DO 03 6B 3B 60 C3 44 DB: 
►OltGB 06 20 AF 15 4C 5F 14 20 4F FF BD BD 45 4E 94 45; 
>01 L *DB 32 20 45 43 4C 45 4E 41 4D 45 OD 00 0B AB 0B 20: 
>014EO CF FF C3 OD FE 09 3D 14 15 69 EG 10 CO F I BE 13: 
^314F0 15 CA BP 14 15 C3 2A DO 06 EE 12 15 4C BE 13 E0: 
> "150- 3F F0 33 7 fi S3 5C LH IS 4C FF 14 10 i3E 13 
>OlSlB 15 50 00 00 20 20 E0 20 2B 20 20 20 50 BB 20 20: 
JO15B0 20 2G 20 20 20 CC FF 2B 74 16 AB 3D A0 15 A3 34: 
> 01533 3B EH FF A3 00 AB AE CC 12 20 BA FF 23 CO FF A2: 
> 01540 00 20 CB FF AS 30 P0 4A 2B CF FF C9 01 D0 F3 20: 
>01550 CF FF 50 CF FF GD AE 15 20 CF FF BD AD 15 fi£ 00: 
> 01 3GB 20 CF FF 3D 00 0E P3 00 F0 03 EG DO FE A2 03 3D; 
> 01570 00 02 DD Al IS DO CD E9 E0 BC DB F3 20 3A FB AE i 



>013A0 BP FF A3 22 AB AE DC 12 20 5A r? 23 ; 0 rF E 3 : 

>BlB30 13 A2 B2 23 CS FF 20 CF FF SB -4 IB 20 ^ Fr 3D: 

> G1BCE 75 13 4C 32 12 45 E0 3A 2E 2= 50 EE 22 52 20 20; 

>019DB 23 22 2B EP S3 20 20 2B 2C 53 -c ^ — ~ r :~ : 

>0Se60 F2 19 FG LB FE IS 44 45 4C 2= 23 EE 5^ ■=£ = ; 50: 

^OlEFE 20 30 55 47 ES 52 00 55 EE 4 = ^2 30 02 =2 iSs 

>01900 4C 23 2B 0B AD 71 LC C5 04 CC C3 4C 31 13 Au 

>01°10 17 CO 19 AD 71 1C DB 4ft 50 CP FF 23 F4 IB 3= 72= 



> O1S20 1C AD CD 



>01333 
>01340 



AD 71 1C FB 

09 AD CO 17 

> 01350 F0 10 C3 05 

>013B3 72 19 SB A3 

J0L37O SB 1A BP CF 

> 01360 C3 FF 20 12 



>015G0 AD 



AP AE 15 20 FF FA 30 09 FB AO 02 A9 00 50 
> 01 530 9S 30 30 CC FF A3 0B 20 C3 FF 4C 3A FB 24 30 3A: 
>O15A0 40 42 4C 4F 43 4B S3 20 4E 32 45 45 26 00 0B 20: 
>OL5B0 CE 12 20 2? 13 30 6A 12 A3 30 20 3D 14 AB BP 2fl : 
>015C0 C6 FF A3 OB EB CF FF 33 El 15 CB CO 14 00 FS SO: 
>013DB CB 12 EO 4F FF 33 2B 20 20 20 20 20 23 20 23 20: 
> 01550 12 20 20 20 20 20 50 20 20 20 20 20 20 20 20 20: 
>015F0 £0 2B EC 30 E0 32 OD OD 54 52: 20 53 49 20 4C 45: 
>01B00 2B 20 EO 94 43 54 4C 45 20 20 20 20 20 20 23 20: 
>01E1O 20 20 20 2E 20 20 54 59 SO 45 2B 20 =3 41 S3 C3: 
5*01923 C3 CB PC- CO CO CO C3 CO CO CB CO CO P0 CO CO DO: 
>01630 CO CO CO CO CO C2 CO CO C3 CO C0 C0 CB C3 C0 CO: 
>01S43 CO C0 CO C0 C0 CO CO 00 00 20 Efl 12 EE BA 17 20: 
>B1GS0 C5 IE AD DA 12 60 11 20 6A 12 20 C5 IB AD DA IE; 
>01E60 FO BE 30 90 16 4C D2 15 20 24 IS CE BA 17 20 90s 
>01B73 16 4C 74 IE A3 3D 20 C3. FF A3 02 20 C3 FF P3 03: 
JO16B0 20 CP FF A3 00 20 C3 FF A9 OF BO C3 FF 4C 57 FF: 
> 01550 20 4F FF 20 20 23 20 20 23 20 12 50 53 49 93 53: 
>01BA3 20 41 4E 59 20 4B 45 99 20 54 4F 20 43 4F 49 54: 
>01EB0 43 S5 45 36 92 03 23 94 FF BO FB 20 54 FF FO i 
?01BCO FE 33 PA FB 50 AS 00 BD E9 17 A2 OD 20 CS FF 20: 
>01SD3 CF FF 3D DA 1 2 SO CF FF 3D P3 12 A3 02 BD BE 17: 
>01GE0 A2 3D 30 CS FF AD SB 17 BD BB IE 50 CF FF BD CD; 
>01SFO 17 20 CF FF BD CF 17 20 CF FF 3D CE 17 A2 00 23: 
S0L700 CF FF 30 BD 17 E9 EO 13 DB FS 20 CF FF ft2 03 20: 
>0171O CF FF 3D 35 19 20 B0 17 20 CF FF BO 3S IB 20 BO: 
> 01 720 17 EB EO B5 DO E3 20 CF FF 23 E0 17 20 CF FF 20= 
>01733 BO 17 ftD BB 17 lfi 63 20 BD BB 17 AD CD L7 90 13: 
> 01740 ft2 30 3D BD 17 DO 3C £9 E0 10 DO F6 AD ES 17 D3: 
>O1750 EE FO BD AD B9 17 FO 03 20 DO 17 AD BA 17 F0 06: 
17 4C EB 17 AD BC 17 DO 25 AO E6 17 DB 0F: 
17 00 23 ftD EB 17 C9 02 FB 14 4C EO IB 30: 
ftD DO 13 F0 03 20 DB 1C A3 00 SO 00 19 BO: 
>31790 ftD 12 15 D0 03 4C 7F 17 AD BE 17 C9 02 D0 OE 20: 
> 017 AO CC FF AD DA 12 FO DG 20 EA 12 4C C5 16 4C EB 15: 
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O S /3T\ 01-437 0699 



Send your requirements to: 
ALAN COLE 

CLASSIFIED DEPARTMENT 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



DISCS 



SPECIAL OFFERS TO CELEBRATE 
B OPENING OUR NEW SHOP! 3 

3.5 In Disks {Double sided, double density) 66p 
<Min OTY 10) indVAT&P&P 
S'U "n Disks (Double sided, Double density) 4a TPI 40p 
(minQTYaS) incl VAT & P&P 

ATHENE CONSULTANTS (MEDIA CENTRE), 
16 Stoke Road, Gosport, Hampshire P012 1 JB 

TEL: 0329 282083 (24 hr Credit Card Hotline) 
OR 0705 511 439 (Office Hours) 



MIDI PRODUCTS 



1 




INNOVATIVE 'MIDI' SOFTWARE PRODUCTS 
See April 88 Review, Page 65 
Take advantage of our low prices, - send SAE for free 
icn t lets TO I 

SONUS INTL LTD, PO Box 18, 
Wokingham RG11 4BP Berks 
Tel: (0734) 792699 
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Lineage: 58p per word- m-m "ST 

(including VAT) C^J w^m 

Semi display: £10.95 plus VAT per single column 
centimetre minimum 2cm. Ring for information on 
series bookings/discounts. 

Ail advertisements in this section musl t>e prepaid 
Advertisemenls are accepted subject lo the terms and conditions 
printed on the advertisement rate card (available on request). 



01-437 0699 

Send your requirements to: 
ALAN COLE 

CLASSIFIED DEPARTMENT 
ASP LTD, 1 GOLDEN SQUARE 
LONDON W1R 3AB. 



SOFTWARE 



YOUR COMMODORE 

SPECIALS 
TECH DRAW 64 - A 

comprehensive technical 
illustration aid for C64 
owners for both disk and 
tape. Commands available 
include LINE DRAW, RAYS, 
BOX h CIRCLE; ARC 
ELLIPSE, FREEHAND, FILL, 
HATCH & TEXT Wipe copy, 
move and rotate save and 
load or print your drawing all 
for £8.95 tape or disk. Order 
Codes TD64T (tape) TOS4D 
(disk) 

Fult details in Your 
CommodOfe July 1987. 

SPEEDY ASSEMBLER 

Yolk Commodore's very own 
Assembler, a 100% memory 
resident program tor loading 
from tape or disk, featured in 
the Your Commodore 
Machine Code Series and 
now the Y.C, standard 
asae m bl er o n ly £9,95 Ta pe or 
Disk, Order Codes 
YSPASSD (disk) YSPASSR 
(tape) 

Order from Your Comm- 
odore Readers Services at 9, 
Hall Road, Maylands Wood 
Estate, Hemel, Hempstead 
Herts HP2 7BH. Please make 
cheques payable to A.S,P, 
Ltd., or telephone your 
Access/Visa order on 
0442 41221 



X RATED 

ADULTS ONLY GAME 



FANTASY 

Commodore 64/123 £6-50 
Inc p&p 

Available to persons over 1B 
only. Please state age when 
ordering. 



R'n'H MICROTEC 

%2 Hazelt Way, Stoke Poges, 
Bucks SL2 4DD. 



Please See Previous Page 
For Discs and mini 
Products. 



SERVICES 



DISCS 



C64 C128 
READ I DATA 

Tne Commodore Specialists 
For Repair* 

C16 Call 01 -661-2835 +4 



C64 GAME WRITERS 

GivBv&uriumoa ftitfomHignaJ 1lnlBh *lt><*jr 
L- . Bpr,l« (50 OTHflctsJ . . . W.J5 




C64 POWER SUPPLIES 

£13. SO Inc. P&P 
flefurtalshed 6 monih auarpntee. 

Ch&quftS/PQEtal Ord*FB- 
To:- B. Thompaon. 23 CurzOrt Slragl, 
Derby. 
Tel; 0332 291 219 
TtaGe Enquiries Welcome- 



RIBBONS 



Cannon PW 1QSDA .... . .£2.69 

Citizen 12QD . . . . .£3-50 

Citizen MS P10 . * .£2.75 

Commodore 4022 £2 -75 

Com mqdora 4023 ... jg-jW 

Commodore MPSSOl £3.60 



Commodore WIPSS03 E2.7& 

Epson MX/RX/FKa0 £2-75 

Epson LX80/S6 . . . £2-40 

Kaga Texan * . » ♦ *£2.69 

SeH<O3haGP100 « -£2.10 

StarMLIO £4.10 



Please add 15% VAT, carriage free. 

T-Systems Ltd 

Th# Signal Cibln, 61 High $lr«t, Orpington, Kani BR6 0 JF 
Access card accepted. Tel: Q68a i/mfa 



X Rfewv.To.iJse 

IhML graphics 

V DISKS 
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MARKET 
YOUR 
EXPERTISE 




IN YOUR 
COMMODORE 
CALL ALAN COLE 
ON 01-437 0699 
TODAY! 



SPECIAL 
OFFERS 



DISCOUNT SOFTWARE: Latest 
titles (or CSM64/12B at 75% otf 
RRP: S.A.E. To: A.O.W. 104 
Hollywell ftoad, Lincoln. LM&9BY. 



LANGUAGES 



P^LUSAFDH TH DISK. E24-S5 

M^i^DmPiler. fi6:79. S2 Kbytei. 
AulO T^pflydiik dr d 5^rt 
HIRES: ORAW 1DUMP. DEFINABLE 
CHftH5 Con-ipteta wdh M*iQmmBntfld 
ILlHlM, 

TEN5AL TECHNOLOGY 
13, Paftrte* Clgn*.W-B-W- *™. »M* **H 



ADvertisers Plan your autumn advertising in YOUR 

COMMODORE 



Call Alan Cole on 01 - 437 0699 For Details of Series 
Discounts 



or write to the Classified Department Argus Specialist 
Publications 1 Golden Square London W1R 3AB 



CLASSIFIED ADVERTISING 
TERMS Si CONDITIONS 
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Repairs 
Guide 

CALL 

ALAN COLE 
O N 

01—437 0699 



COMPUTER REPAIRS 



SPECTRUM, COMMODORE AMSTRAD 

ACORN. BBC etc. 
Fixed charge repairs on air makes 
Please ring for details: 

MCE SERVICES 
33 Albert Street, 
Mansfield, Notts NG 18 1EA 
Tel: 0023 653512 



COMMODORE SERVICE CENTRE 

Fast repair a^rvica tor- 

* VIC 20 * Clfi/*4 * CBM R4/CBM G64* 
* CBM tafl * AMJGA * DFSC DftfVES * 
+ bJI o(ti6r mikes as wall * 
A, I jnit& repairad to origins atarwlard by lully 
qualified staff. All repairs guaranteed. 
* We stock i apa ir& faf all com pliers * 
Mail orders and phone prefers, access a visa 
accepted. 
Personal callers always tweltfima. 
* On the pramisas repairs, quick turn around * 
QUANT AM ELECTRONIC services, 
33 City Arcade, Country, CU1 3HX. Ttl: 0203 7M& 
or WSg 37fljfj 




FOR FAST. RELI ABLE AND PBtlFFSSIOMfll 
REPAIRS AT nOMPETITIVF PRIfES 



P M ENGINEERING 

UNIT 8, NEW ROAD, ST. JVES, 
CAMBRIDGESHIRE, PE17 - 4BG 




We can also supply Hardware, Software, Blank Disks, 
Accessories and Spare parts. 




SSSdSSm SID c SK5B» 

r^SS2° re li; »OM Commodore $01/605! PDA 
Cornrriodcre 1541 . . .£25.00 Commodore 1520/11536" ' ' POA 

fAUAflOl^Pfl/GES f/VC r j 



.^ carried out by eft-commodore technicians. A full test afyf j service 

including a 4 month warranty with every repair (Commodorl%™ 

ava i la b le on requasl ) 

Make chequa/Postaf Order payable lo' G-TEK 

,.„._. . f^easefnri(jrJe£3.00 posf; 

C^fn^ INDUSTRIAL ESTATE 

CORBY NORTHANTS NN17 TEZ Tel: (0536) 69454, 



VTS COMPUTER REPAIRS 



01 - 407 9829 

Simply send your unit to the address bsfo* 
securely packed with fault description and 
rnfijc ft} 9 

COMMODORE. AMSTRAD, BBC, SINCLAIR 
- MORE £28.00 



VTS COMPUTER REPAIRS 



12 Lyty House, Gt. Dover Street 
London, SE1 4ECL 
RELIABLE TURNAROUND 



SPARES REPAIRS SALES 

air makes of computers & peripherals 
Fast Reliable Guaranteed Service 

Con tad Dave Barber T.Eng, p AM FERE 

db ELECTRONIC SERVICES 

205 Meadgafe Avenue, Gt. Baddow, 
Chelmsford, Ess**. CM2 7NJ 
Tel: 0245 - 260674 



CROYDON COMPUTER 
» CENTRE 

COMPUTER SERVICING 



fEii'dtlnceH.., 

We repair — on the premises — quick 
[Urnround 

* Commodore & Spectrum 

* BBC K Electron (Approved Service Centre) 

* Amstrad & Torch (Approved Service Centre) 

* Disc Drives. Printers, Monitors 
Marl orders by phone Access & Vl*a accepted 



JJOMMODOHE SPARES 4 REPAIRS 

851Q hb 

Sc>v:::;;:::;::;-:;:;;2s 
sBiaas^i : : *S2 

b»i , . . Jff2 

cSSoD::::;::::;::;:;:: :; gg OASIS J! 

C6* DAT* SET . . . , Sf2 iJ ' 

Ct£S Pfiu tsaoo 

INCL.VAfi'pjf' , """^^ 
Depl. 4C, 14 RJDGEWAY ROAD. SALISBURY 
WILTSHIRE, SP1 3BU TEi;7dm>33fite1 




Computer repairs 

Fixed Super Low Prices! 

Inclusive of parts, labour and VAT 

1 week tu m arou n d Co llec Hon ^del iva ry available f or Jocal area 




FIRST AJD 
FOR 
TECHNOLOGY 



SPECTRUM 
C64 
C16 

VIC20, C+4 



Y.C, 



* SUPER OFFERS * 
£14 inc. + Free Game ELECTRON 
£22 Inc. - Free Game COMMODORE 1541 

£ ™ inc DISC OHIVE 

£22inc. SPECTRUM 129 

«. - £32 Inc. C64 P.5.U tarsal* 

PteBSt^rJ^paynwt With iism -3 -WnlTr witmnty on ™^r. P Jeflir snetafle WjW ™* 

W.T,S. ELECTRONICS 

5-9 Portland Road, Luton, Beds LU4 BAT. Tel: 0562 45837S. Telex: 265*71 

^ ^ All rlptvlfl rcinrv?(J. 



inc. 
€16 inc. 
€20 inc. 



Commodore warranty repairers 
offer spares and repairs on the full 
range of commodore CBM 

products, including all Amigas, 
Phone or write for free estimates to> 
D.P.C.E. Volume Repair Centre 
Wilkinson House, Telspace II, 
Stafford Park Telford, 
Tel: 0952 620 496 
Ask for Pauline 



spa fits H E A TH we Fix mos r make 

AMD OF COMPUTERS 

repairs COMPUTERS 



SPARES 

C6MG4 PSU 

55 

65B1 

6501 

fvW:l 

6S1D 

KEflNAL ROW 
BASIC ROM 
FLA 



Ct'7.50 
r. 10.00 
£10.00 
£10.00 
fID.Dfl 
£10.00 
£1&,0fl 
L"C.fr:i 
L12.W) 



REP APRS 

CBM 64 f-ROMfasOO 
FROM BMC 
FROW £25.0* 
I- HOW £30X0 
FROM 130.0(1 
PHICE ON APP 
FFtOH£10.0C 



CBM tfl 
CBM +4 
C6M 133 
BBC 
^f/IGA 
CASSETTE 



1541 



FROM tSS.OC 
INTERS FROM 
L35.D4J 



HEATH COMPUTERS A ELECTRONICS LTD 
PLEASE ADD VAT TO ALL PRICES 
TEL; 021-707 7160 
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Bug Finder 

We'd like to remind our readers thai 
we run a Bug Finder service. 

If you have typed in one of our 
programs and despite much checking 
you still can't get it to run, then send us 
the following: 

Two copies of your program on tape 
or disk, 

A description of your problem, 

If possible a listing of your work (you 

may omit this). 

A stamped, self-addressed envelope 
for return of the program to you. 

Should any of the above be missing 
then we will not be able to deal with 
your query. 

We will try to point out where you 
have made errors and place a corrected 
copy of the program back on to your 
lape-or disk before we return St to you 
po not send a program to us as 
soon as it stops working, please check 
it several times first. 

We do get a large number ot 
queries and so it may take a while for 
us to deal with yours personally. 
(Sate: we can only deal with problems 
relating to programs published in Yout 
Cm 



Two puzzles for you to try and solve 
this month, with a prize of a binder 
for each. You can enter for both by 
using the same envelope but please 
write your entries on a separate piece 
of paper. Normal Your Commodore 
rules apply. Good luck! 
Closing day Sept 30th 1988. 



A cowboy rode into the town of Dead 
Man's Gulch on Tuesday. There was 
only one hotel in the town and Fast 
Fingered Freddy booked himself for 
one night only. He left town on 
Thursday. How do you explain this 
apparently anomalous state of affairs? 



B 

A man stands on a tower that is 500 
feet high. A few miles to the north is 
a tall mountain range. To the west is 
the sea and eastwards is an endless 
desert. Looking south, he can see a 
small town with a large forest beyond. 
What we want to know is, on a clear 
day, how far (in miles) can the man 
see? 



(commodore Where Are You? 

At the Your Commodore office we are 
repeatedly asked for the address and 
telephone number of Commodore 
U.K. Many people, after referring to 
their computer manuals, believe them 
to be based in Corby. 

The Commodore plant at Corby 
was closed down some time ago. 
Reproduced here you will find the 
correct address for Commodore U.K., 

We suggest that you write this 
correct address in the front of your 
computers manual for future 
reference. 

Commodore Business Machine, (UK), 

Commodore House, 

.The Switchback, 

Gardner Road, 

Maidenhead, 

Berks SL6 7XA. 



Oops 

Correction to Easy Basic Toolkit 
(June W\ 
Saver Program: 

The last data item in line 90 should 
be 144 NOT 137. 

Tape users should type POKE40715J 
after running. 

All users should then type SYS407O4 
to start the save, 

Code program: The following lines 
were miss-printed, 

Line 110 DATA 83, 84, 65, 82, M, 
44, 83, 84, 69, 80, 13, 13, 32, 32, 32, 
32,912 

hne 4340 DATA 

230,253. 76J£4J%J662,224. 

4,208 A 1,32,59 A 903 
line 4430 DATA 

166.20.32,205,189,169,52,160, 
197,32,30,171,165,21,3,2,135,1776 



At the Your Commodore office we receive hundreds ofletters from readers every 
month We do try and answer each individually but sometimes this is impossible 
due to' pressure of work, if you have written to u* and not received a persona 
reply we apologise for this but we cannot prom.se to reply to every .tern of mail 
we receive If vou feel that your question or letter really needs an answer, then 
nclusion of an s.a.e. will guarantee a reply, although this may still take time to 
arrive* 
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90 





All prices include VAT /delivery 




§is@lli^LC-10 

Best-selling CBM 
ready printer 



Enormousfy successful addition to Ihe Star 
range of winters, the LC-10 incorporates 
many useful features at an ultra low price. 
Includes many facilities nol normally avail- 
able in the- sub £200 price range, such as 
4 NLQ fonts and paper parking (use single 
sheets without removing tractor paper), 
7-colour version also available, which will 
accept standard LC10 Wack ribbons, LC10 
available either in '64/128 ready form or as 
parallel version for Amiga users. Please 
state your computer type when ordering. 



Only £199.00 

Colour version also available, 

Only £234.00 

Prices include two extra 
black ribbons free of charge 



oc-i 

Previously sold as ' 




elerator Plus' 




A superb package representing extremely good value for money, 
combining the Oceanic OC-118 disk drive [previously sold as 
Excelerator+') and the sophisticated GEOS system. Said by 
COMPUTE S Gazette to have "dramatic improvements over the 
1541 in quality and reliability', the drive is a stylsh and attractive 
compact unit featuring a direct drive motor and its own external 
power supply, GEOS brings the power of a graphic interface and 
integrated disk turbo to your '64 and indudes geoPAINT, a graphic 
workshop, G,eoWRITE H a WYSIWIG word processor and many 
Desk Accessories. Many more extensions available - see below. 



Oceanic OC-118 & GEOS E1 29.95 

Oceanic OC-118 & GEOS 

plus Freeze Machine £149.95 



GEOS Applications 

GEOS 64 , ££4.95 GEOPUBLISH £32.95 

GEOFILE £24.95 GEOPROG RAMME R E32.95 

GEOCALC £24.95 GEOS 12S £32.95 

DESKPACK+ 64/1 £& £21.95 GEOWRITE 

GEOWRITE WORKSHOP .... £24.95 WORKSHOP 128 £32.95 

FONTPACK+ 64/1 28 £16.95 GEOCALC 128.. £32.95 

GEOS PELL «. .„.„,. £15,95 GEOFILE 126 £32.95 




Your '64 com took me this! 
Why put up with an old 
fashioned looking computer? Fit 
this smart and modern looking 
new case to your '64 - it will tack 
end feel like you are using a 
brand new computer. This high 
quality injection moulded case is 
simple to fit and gives a lower 
keybcarc height Reject the old 
image and order one now. 



mm MACHINE f L^o p f°r 



□ Unstoppable Freeze 
J Fast save routines 

□ Ultra-efficient file compactor 

□ Lazer and Turbo fastloads 

□ integral reset button 

□ Tape turbo facilities 

□ 12 second disk format 

□ Selective file copier 

□ Selecteload 

□ many more useful features! 



Only £28.95 



Far speed, power and ease of use it 
has lib be Freeze Machine, probably 
the most effective backup cartridge 
on the market! Incorporating two 
types ol fast load routines yoj can 
SAVE and reLOAD your favourite 
games in as little as 1 0 seconds and 
no more than 1 fi. Numerous invalu- 
able facilities available, including a 
built-in reset button. Utility Disc V3.0 
also available lo complement usage 
of the cartridge. It allows complete 
transfer to disk of many tape-based 
programs that load extra parts, eg. 
Gunshp, Last Ninja, World Games, 
Supercede A very useful add-on. 
Utility disc only „ £7.95 





LOAD IT! I The best thing to happen to a 
Commodore data recorder. Includes built-in 
azimuth adjustmem knob and LED tape signal 

leveE meter , £39.95 

DOUBLER '64 Makes perfect tape backups 

every time. Consists of hardware and software. 
Requires access to two data recorders. Very 

easy to use. only £12-95 

ICONTROLLER ...... Natty little keyboard moun- 
ted cursor controller, ideal for icon-driven 
applications like GEOS £11.95 



DOLPHIN. DOS Parallel operating system 

tor use with 64/128 and 1541 disk drive. 
Fantastic speed increase on LOAD and SAVE 
whilst maintaining CBM disk format- Many extra 
DOS 4 BASIC commands, includes built-in 

monitor and Centronics printer driver £69.95 

DISC DIS ECTOR V5,0 Disk backup/utility 

package featuring wide range of powerful 
programs. Compatible with 64/12571230 and 

1541/1570 disk drives £19.95 

1541 PHYSICAL EXAM — Consists of digital 
alignment disk and drive fault diagnosis soft- 
ware to check and correct 1541 head alignment. 
Includes quiet drive slops ..... + ..„„ + . + . +ltl „, £39*95 
1541 QUIET DRIVE STOPS Silences 
knocking 1 noise with 1541 drives (not suitable 
for lum lever 3 type drives) £4.95 



DATA RECORDER CBM compatible, same 

as C2N/1531 but cheaper and includes pause 

control button £24.95 

AZIMATE 3000 kit ...... Tape loading prob- 
lems? Use this kit to check and adjust data 
recorder head alignment £6.95 




AMIGA 500 £399,00 

standard 512K model, including Mouse 1 . Silent 
Service and 5 disks of Public Domain software. 
Phillips CMSS33 (Colour monitor 

suitable for Amiga 500) £279.00 

h I f I ii&s ^^hA&^£52 nn^jr 
but higher resolution ., 



as abovet 



Disks & Boxes 



25 bulk pecked S_25 H D&faO diste with 

sleeves, write protect labs and Labels. 

Good quality and fully guaranteed, only ......... £13,95 

25 disks + box. Disks as above plus 

50 capacity (ockable atortge box, only £22.95 

25 disks + 100 box. As previous offer 

but with 1 00 capacity locking box £24.95 

SO capacity box. Lockable storage unit 

for 5-25" disk* with smoked porspex top ....... £10.95 

100 capacity box. Larger version .„ £13.95 



ResnaniMicrosj 


All pricarj Include VAT and delivery. Naxt day delivery £5.00 extra. 


M Strut ckequt, Postal Order 
^ or ACCESSfVISA ctrd Atib 


Evesham Micros Ltd 

63 BRIDGE STREET 

EVESHAM 
WORCS WR11 4SF 
© 0386-765500 

fax 03fle-76S354 
telex 333294 


■mSm 

ES 


Phone us with your 
ACCESS or VISA 
card details on : 

IT 0386-765500 


Govt, cduc. & PLC orders wekoae 
Same dlj despatch whenever possible 
At! good* subject Mr.Wiliij, k&O-K 
Open id callers * fJajs, Mft-JJt 


Alia at: mi Pmbm HA, CoUtridfp, Rirniirgfum BJfJ 3BII Td: 02J 458 4564 
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Quite simply, it leaves 
other word processors 

lost for words. 



WordPerfect 4.1 for the 
Amiga includes many features 
not found in other word 
processors. 

Newspaper style columns can 
be displayed on screen, 110,000 
word UK phonetic dictionary 
word-count, background 
printing and automatic refor- 
matting increase efficiency 

Line drawing and rulers, 
search /replace and 5-f unction 
maths are invaluable assets. 

By using the Amiga's 
pulldown menus nearly all 
WordPerfect's features are 
available at the click of a 
mouse. This makes learning 
easier than ever before and 



using it a real pleasure. But 
if you prefer the traditional 
function keys there is a 
colour coded template to 
make life easy 

What you see on the screen 
is what will actually print. 
This makes good, professional 
layouts simple. 

Documents are treated as a 
whole and not a series of 
pages. Reformatting and 
repagination after editing are 
automatic and very rapid. 

However fast you type, you 
will never be too fast for 
WordPerfect. 

To find out more, write to 
the address opposite. 



And see how WordPerfect 
delivers today what others are 
still searching for. 




SENTI NEL 

S O F T W A R E 

Wellington House, New Zealand Avenue.. 
Walton on Thames, Surrey KT12 1PY. 
Telephone: (0932) 231164 ' 
Telex: 916005, FERGUS G, 
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And see how WordPerfect 
delivers today what others are 
still searching for. 
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SENTI NEL 

SOFTWARE 

Wellington House, New Zealand Avenue, 
Walton on Thames, Surrey KT12 1PY 
Telephone; (0932) 231164 
Telex- 916005. FERGUS G- 




PARTNER -The ultimate 
companion for your CT28 




Buggy Boy Wasteland 
Track Suit Manager 
Dark Castle 
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MUSIC COMPOSER □ SAMPLER 64 □ FX 



